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FutureNet Can Put A Complete Engineering 


Department Right At Your Desk. 
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DASH ™ — The Low-Cost Leader 


FutureNet’s PC-based DASH CAE 
workstation is the enthusiastic low- 
cost preference of electronic engi- 
neers around the world. More than 
3000 DASH workstations are now 
handling big CAD tasks, right at the 
engineer's desk, at amere fraction of 
big CAD costs. 


Big System Performance 


Can design, simulation, verifica- 
tion, layout, interface and test tasks 
really be handled on a PC? The IBM 
PC, XT and AT plus FutureNet made 


FutureNet, DASH and STRIDES are trademarks of 
FutureNet Corporation. IBM is a registered trademark 
of International Business Machines Corporation. 
CADAT is a trademark of HHB Softron, Inc. 

Many of the company and product names are 
registered trademarks. 

*DASH CAD Translators (Partial List): APPLICON, 
CADAM, CADAT, CALAY, CBDS, COMPUTERVISION, 
GERBER, RACAL-REDAC, SCICARDS, TEGAS. 
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it so. AS an example, DASH-CADAT 
logic simulation on the XT or AT han- 
dles circuits up to more than 1 million 
gate equivalents, using advanced 
behavioral modeling. And Future- 
Net's new DASH-SPICE adds the 
power of the world’s most popular 
analog circuit simulator. 


Tools For All Technologies 
99-level hierarchical schematic 
designers combine with other DASH 
tools to address PCB designs using 

merchant parts, plus all types of 
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ASIC parts — PLDs, gate arrays, 
standard cells, and full custom chips. 


New! Your Personal 
Silicon Foundry™ 

A combination of our versatile 
DASH-DATA |/O tools creates a 
fully integrated “Personal Silicon 
Foundry” right on your desk. From 
concept to schematic design, 
through simulation, PLD program- 
ming and test, and on to production. 
ASICs can be produced in hours 
instead of months, all without leaving 
your DASH workstation. 


A DATA I/O Company 


FutureNet Corporation * 9310 Topanga Canyon Boulevard 


Chatsworth, California 91311-5728 USA « Tel: (818) 700-0691 * TWX: 910-494-2681 


DATA I/O — FutureNet European Headquarters (not a sales office): World Trade Center, 
Telephone: (20) 622866. Please Telephone Your Local Distributor: Australia (02 


Strawinskylaan 633, 1077XX Amsterdam, The Netherlands, 
) 647-2266 + Austria (222) 827474 + Belgium (2) 2192451 » Canada 


(416) 890-2010 * China 219103 » Denmark (2) 451822 + Finland (0) 5284312 + France (3) 9568131 » Germany (89) 858020 + Greece (1) 7249511 


* Hong Kong 5-546391 » Israel (3) 494891 « Italy (2) 
(2) 789460 + Portugal (1) 2103420 + Singapore (65) 


6120129 * Japan (03) 574-0211 » Netherlands (40) 533725 « New Zealand (9) 504458 + Norway 
2729412 * South Africa (12) 469221 » Spain (1) 2425204 » Sweden (8) 7330220 * Switzerland 


(1) 7231410 + Taiwan (2) 713-5435 « Thailand (2) 3928532 « United Kingdom (494) 41661 
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Bright futures start today with HP's 


new high speed, low power optocouplers. 


Taking advantage of 
the latest Gallium Alumi- 
num Arsenide technol- 
ogy, HP’s innovative LED 
designs combine with 
our photo-IC’s to deliver 
the optocoupler perfor- 
mance required in today’s 
high speed, low power 
applications. 


The World’s Fastest 
Optocoupler. 


HP's newest optocoupler, 
the HCPL-2400 with 
guaranteed 20 MBaud 
performance, brightens 
your future by bringing 
the advantages of optical 
isolation to today’s high 
speed communication 
interfaces and local area 
networks. Data integrity 
is assured with 10,000 
V/us typical common- 
mode noise-immunity, 


and .25 mA of differential 


input-current hysteresis. 





CG08412 





Integrated optical receiver circuits and GaAlAs infrared emitters within the 
optocoupler provide solutions for high data rate and low power applications. 


Cost Saving Features. 


A logic-compatible, three-state 
output, eliminates a pull-up resistor 
and permits direct drive of data 
busses. High power-supply noise- 
immunity saves cost by eliminating 
a bypass capacitor. 


New Low Current Optocoupler. 


HP’s HCPL-2300 takes advantage 
of the high speed efficiency of 
GaAlAs LED's to deliver guaranteed 
5 MBaud performance at only 0.5 
mA drive current. In-line receiver 
applications and longer distances 
are possible due to reduced forward 
voltage drop across these new LED's. 


The HCPL-2300 is the right choice 


HEWLETT 
Q PACKARD 


where low power and 
high speed are required. 


Free Samples. 
Just complete the cou- 


pon and HP will send you 
free samples of both the 
HCPL-2400 and HCPL- 
2300. For pricing and 
delivery information, 
contact your local 
Hewlett-Packard autho- 
rized components dis- 
tributor. In the U.S., call 
Hallmark, Hamilton/ 
Avnet or Schweber. In 
Canada, call Hamilton/ 
Avnet or Zentronics. 
For more information, 
call your local HP sales 
office. Look in the white 
pages of your telephone 
directory and ask for the 
Components Department. 





s! Let me see how HP's new opto- | 


[ Yes! Let me see how HP’s new opto- 
couplers can brighten my design future. 
In the U.S., mail coupon to: Hewlett-Packard, 

450 E. Trimble Rd., San Jose, CA 95131. In Europe: [ 
Hewlett-Packard, Nederland BV, Central Mailing 
Dept., P.O. Box 529, 1180 AM Amstelveen, | 
| The Netherlands. 
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Street-wise designers: 
use the ultimate in speed 
and power control. 


New Harris 82C85 Static Clock 
Controller operates in four low- 
power modes. 


The new Harris 82C85 static CMOS clock controller/generator 
dramatically reduces power consumption in static CMOS systems 
by giving you four distinct operating modes. 

¢ Full Speed for top performance. 

¢ Slow mode for low power and continuous operation. 

e Stop Clock for low power and instant restart. 

¢ Stop Oscillator for minimum power standby operation. 

Designed specifically for 80C86 and 80C88-based systems, the 
82C85 responds to a software HALT command, stopping all system 
clocks automatically. The 82C85 can also be controlled by a flexi- 
ble independent START and STOP control structure. 

With a full DC-8MHz operating frequency range, the 82C85 
allows you to control your system power and performance, tailoring 
them to your exact requirements. 

Stop...With no loss of data! Accelerate...With no delay! 

It’s the control you’ve been waiting for — for your portable in- 
strumentation, industrial process control or military guidance 
systems. In fact, it’s easy to design into any CMOS system that 
needs extremely low 
operating power. 

The new Harris 
VAG Eri s(en OU (ON) 
clock controller/gen- 
erator — the next 
generation of system 
control from the world’s 
leader in 16-bit CMOS 
microprocessors. 

Contact: Harris/MHS 
Semiconductor Sales 
Ltd., Eskdale Road, 
Winnersh, Wokingham, 
Berks, RG11 5TR, 
England. ce TOP OSCILLATOR 
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Harris Semiconductor: Analog - Bipolar Digital 
CMOS Digital - Gallium Arsenide - Semicustom - Custom 
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For your information, our name is Harris. 
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Newsletters 


Technology, 13 

= Hazeltine develops 
“floating” FET for signal 
processing 

« Data-transfer standard 
nears for optical drives 

a Siliconix plant claims 
superclean status 

= Minisupercomputer 
segregates math tasks 
from managerial functions 


Electronics, 15 

= NEC may have pushed by 
TI as largest chip vendor 

s Apple plans Macintosh 
link to IBM’s Token Ring 
Network 

=» FCC approves two AT&T 
business services 


connector subsidiary 






















Military, 18 
a Will the U.S. free VHSIC 
chips for nonmilitary use? 
» Pentagon wants more 
rescreening of chips 

a A boom for test labs in 
rescreening 

a Expert system will 
generate military code 


Microprocessors, 20 

a Thomson-CSF pursues 70- 
bit addressing scheme 

= National defends lead in 
32-bit computer chips 
Memories, 22 
University of Michigan lab 
designs self-testing RAM 
industrial, 23 

Can a move into factory 
systems cure Apollo 
Computer’s slump? 
Optical storage, 23 

Du Pont, Philips pool their 
assets in optical disks 


Companies, 26 























buy Mostek 


Packaging, 27 
3M opens lab to boost tape 
automated bonding 
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» Bendix bids for Thomson’s 


Why Thomson-CSF wants to 
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INSIDE TECHNOLOGY 


Special Report Ending chaos in software design, 30 
Software-development tools are bringing relief to engineers 
struggling with complex projects. Structured design and AI 
are among the new techniques that ease development tasks 


Tech Update 5: Video stars in consumer field, 39 
Consumer-product designers are mining existing technology, 
resulting in goods such as smaller, more capable VCRs, bigger 
and simpler optical memories, and brighter liquid-crystal TVs 


Board testing reaches era of VLSI speeds, 43 
Teradyne’s high-end unit, working at up to 80 MHz, brings the 
speed and accuracy of VLSI device testers to board testing 


PROBING THE NEWS 


MAP moves into factory, but faces long haul, 55 
The Manufacturing Automation Protocol is making startling 
progress, but the compatibility of MAP products from 
different vendors is an open question 


European components: happier days ahead? 58 
European semiconductor markets are in a sorry state, but at 
the Paris components show the consensus is likely to be that 
better days will come with the new year 


|NEWPRODUCTS _ 


Newsletter, 17 
=» 3Com readies Ethernet 
path to token-ring networks 
a Flexible Computer pares 
the size of its parallel- 
processing systems 

























Local networks, 66 
Bridge’s Ethernet manager 
adds such features as an 
audit trail and automatic 
data reduction 


Integrated circuits, 67 

a Altera’s 900-gate erasable 
programmable logic array 
comes in a surface- 
mountable Cerdip 

a Startup Xilinx combines 
static-RAM and gate-array 
technology for an ASIC with 
no drawbacks 


instruments, 68 
Polynomial waveform 
generator from Analogic’s 
Data Precision Division lets 
users produce waves simply 


DEPARTMENTS 


Publisher’s letter, 5 
Meetings, 8 
Companies, 60 
Computer Automation tries 
for new life as a maker of 
test equipment 


Bottom lines, 61 

Price isn’t the key in buying 
personal computers 
Electronics index, 63 
Mixed trade results add up to 
no movement in the index 


People, 64 

a Will his 13th employer be 
the lucky number for 
Amiga’s Miner? 

a Edwin at Vitesse 
Electronics pushes GaAs 
minisupercomputer 

=» People on the move 


Electronics week, 72 
a TI closes plants, lays off 
2,200 employees 

a U.S. electronics industry 
shows slight revenue gain 









































































































Is trouble coming for modem makers? 50 
The advent of single-chip modems will make it a snap for 
makers to integrate this function in their products. That spells 
trouble for the makers of stand-alone modems 

Cover photo by Walter Chrynwski 


True one-chip modem blazes design trail, 46 
Sierra Semiconductor is opening up a host of new applications 
for 1,200-b/s modems with a true one-chip version that can be 
adapted easily to custom designs 
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FUSION’ is the only connection. 


In an industry fragmented by diversity, FUSION FUSION gives your system the advantage of com- 
makes connections. patibility. ..and protects your customer's exist- 


: ing hardware inv . That's why it’s rapidly 
FUSION is the LAN software that links different ee d oo ee ia 
pee becoming an industry standard. 
computers. FUSION connects diverse operating 
systems, diverse LAN hardware, and diverse pro- — Add FUSION. It’s the connection you've been 
tocols, to provide high speed communication looking for. 
across completely unrelated systems. 


When you add FUSION, you remove the obstacle 
of incompatibility. FUSION links your computer 
with a wide variety of others regardless of oper- ols ied 
ating system, protocol, or network hardware. EXCELAN | 3COM 


M68000 | | IBM-PC 


™ 





‘ 


=>) A sample network using a few of the many 
configurations made possible with FUSION. 





@ With FUSION, any user can perform sys- 
tem-to-system file transfer, remote login, For further information p lease COBIae: 
Reach cnet Network Research Corporation 


2380 North Rose Avenue 
Oxnard, California 93030 
(805) 485-2700 

(800 ) 541-9508 


FUSION is a licensed trademark of Network Research Corporation. 


@ FUSION offers a choice of two standard 
protocols—XNS or TCP/IP. Some cus- 
tomers have even developed private 
protocols. 


@ And you can create your own application 
programs, using FUSION utilities. 


@ FUSION accommodates all major LAN oe network 
boards, too. So network interface is no research 
problem. oe corporation 
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I is axiomatic in just about any busi- 
ness that to stand still is to shrink: 
there must be continued improvement 
and refinement of the product. The 
magazine business is no exception, and 
the evidence is that we have been fine- 
tuning Electronics for all its 55 years. 
The result has been the magazine that 
is the mirror of the electronics indus- 
try—one that is known across the na- 
tion and the globe as the industry’s 
magazine of record. We developed early 
in our history the techniques of report- 
ing and placing in perspective the news 
of technology that have been imitated 
but never copied by anyone. 

The process goes on. Most often, how- 
ever, the results are not noticeable by 
themselves but add up to make an evi- 
dent change: a case of the total exceed- 
ing the sum of the parts. However, this 
week we would like to call your atten- 
tion to some changes in Electronics that 
are designed to give you more informa- 
tion and make it easier to find—in short, 
to improve and refine the product. 

We are adding more news of technology, 
and we are not going to waste any time 
getting to it: right up front, on p.§8, 
there will be our beefed-up meetings 


listing. Each week we will select the 


most important and interesting one and 
preview it. Also near the front of the 
issue, on p. 18, you will see the inaugu- 
ral appearance of a new feature, the 
Technology Newsletter. It will join our 
other newsletters in reporting and inter- 
preting the latest news—in this case, 
the technologies that are driving the 
industry. 

Then, moved forward in the magazine 


PUBLISHER’S LETTER 


to a position immediately following the 
main news section, will be our longer 
technology articles gathered together in 
a section newly titled Inside Technology. 
Here (in this issue, on p. 30) will be the 
familiar technical features: the special 
reports, Technology to Watch articles, 
and, due to make its debut next week, a 
new class of article that will survey a 
particular aspect of technology—more 
or less a feature that will probe the 
hottest and newest of the technologies. 
Following this will be the Probing the 
News articles, examining in depth the 
latest developments of business and 
technology. This is followed by the Com- 
panies and Bottom Lines features, 
which dig into the business side. They 
will be teamed with the Electronics In- 
dex and will be followed by the People 
pages, which will also feature a new 
look and a new department, People on 
the Move—shorter items designed to 
track the week’s most important person- 
nel changes in the industry. 

Finally, we have moved the popular 
Electronics Week news feature to the 
last page of the magazine, where it will 
serve as a fitting coda to each issue: a 
collection of short late-breaking news 
stories covering the developments that 
are significant, though not necessarily 
the most significant of the week. 

All these moves will make Electron- 
ics more valuable to you, and we prom- 
ise to continue to make changes and ad- 
ditions—although not always quite so 
many each week—with that as our ob- 
jective. The feeling around our offices 
these days is that we’re not getting old- 
er, just better. 





November 4, 1985 Volume 58, Number 44 
96,432 copies of this issue printed 


Electronics (ISSN 0883-4989). Published weekly by McGraw-Hill Inc. 
Founder: James H. McGraw 1860-1948. Publication office: 1221 Avenue 
of the Americas, N. Y., N. Y. 10020; second class postage paid at New 
York, New York and additional mailing offices. Postage paid at Montreal, 
P. Q. Registration Number 9034. 

Executive, editorial, circulation, and advertising addresses: Electronics, 
McGraw-Hill Building, 1221 Avenue of the Americas, New York, N.Y. 
10020. Telephone (212) 512-2000. Teletype 12-7960 TWX 710-581-4879. 
Cable address: MC GRAWHILLNEWYORK. 

Subscriptions limited to professional persons with active responsibility in 
electronics technology. No subscriptions accepted without complete iden- 
tification of subscriber name, title or job function, company or organiza- 
tion, and product manufactured or services performed. Based on informa- 
tion supplied, the publisher reserves the right to reject nonqualified 
requests. Subscription rates: the United States and possessions $32 one 
year, $55 two years, $76 three years; company addresses and company 
libraries $40 one year, $67 two years, $93 three years; Canada and 
Mexico $34 one year, $57 two years, $78 three years; Europe $50 one 
year, $85 two years, $125 three years; Japan, Israel, and Brazil $85 one 
year, $140 two years, $200 three years; Australia and New Zealand $95 
one year, $170 two years, $240 three years, including air freight; all other 
countries $50 one year, $85 two years, $125 three years. Limited quota of 
subscriptions available at higher-than-basic rate for persons allied to field 
served. Check with publisher for these rates. Single copies: $3.00. Please 
allow four to eight weeks for shipment. 

Officers of McGraw-Hill Information Systems Company: President: Rich- 
ard B. Miller; Executive Vice Presidents: Frederick P. Jannot, Construction 
Information Group; Russell C. White, Computers and Communications 
Information Group; J. Thomas Ryan, Marketing and International. Senior 
Vice Presidents: Francis A. Shinal, Controller; Robert C. Violette, Manufac- 
turing and Technology. Senior Vice Presidents and Publishers: Harry L. 


Brown, Computers and Communications; David J. McGrath, Construction. 
Group Vice President: Peter B. McCuen, Communications. Vice Presi- 
dents: Fred O. Jensen, Planning and Development; Margaret L. Dagner, 
Human Resources. 

Officers of McGraw-Hill Inc.: Harold W. McGraw Jr., Chairman; Joseph 
L. Dionne, President and Chief Executive Officer; Robert N. Landes, 
Executive Vice President and Secretary; Walter D. Serwatka, Executive 
Vice President, Publishing Services; Shel F. Asen, Senior Vice President, 
Manufacturing; Ralph R. Schulz, Senior Vice President, Editorial; George 
R. Elsinger, Vice President, Circulation; Ralph J. Webb, Vice President and 
Treasurer. 

Title registered in U.S. Patent Office; Copyright 1985 by McGraw-Hill 
Inc. All rights reserved. The contents of this publication may not be 
reproduced in whole or in part without the consent of copyright owner. 

Where necessary, permission is granted by the copyright owner for 
libraries and others registered with the Copyright Clearance Center (CCC), 
21 Congress Street, Salem, Mass. 01970, to photocopy any article herein 
for the base fee of $0.50 per copy of the article plus $0.25 per page. 
Payment should be sent directly to the CCC. Copying done for other than 
personal or internal reference use without the express permission of 
McGraw-Hill is prohibited. Requests for special permission or bulk orders 
should be addressed to the publisher. ISSN 0883-4989/85 $0.50+.25. 

Subscribers: The publisher, upon written request to our New York office 
from any subscriber, agrees to refund that part of the subscription price 
applying to copies not yet mailed. Please send change-of-address notices 
or complaints to Fulfillment Manager; subscription orders to Circulation 
Manager, Electronics, at address below. Change-of-address notices 
should provide old as well as new address, including zip codes. Attach 
address label from recent issue. Allow one month for change to become 
effective. Subscriber Service: call (201) 356-7980, 9 a.m. to 4 p.m. EST. 
Postmaster: Please send address changes to Electronics, att. Fulfillment 
Manager, CN 808, Martinsville, N. J. 08836. 





Editorial department phones: Administration (212) 512-2645, News and New Products (212) 512-2685, 
Technology (212) 512-2666. Bureaus: Boston (617) 262-1160, Chicago (312) 751-3811, Dallas (214) 
458-2400, Los Angeles (213) 480-5234, New York (212) 512-6985, San Francisco/Palo Alto (415) 968- 
2712, Washington (202) 463-1650, Frankfurt 72-5566, London 493-1451, Paris 720-2070, Tokyo 581- 
9816. Business departments: (212) 512-3469 (Business departments follow the Advertisers’ Index). 























































r competitors’ faces 


arket now.” 




























On January 17,1983, eighteen 
people started a new company 
called Sequent Computer 
ystems. They had no product, 
no plan, no backing. Only 
a dream. 
| Two years later, that dream 
_ - | came true. They delivered their 
/ first system—a sophisticated 
parallel processing computer. 
A full year ahead of their 
competitors. © 
_ How'd they do it? Hard work. 
Calculated risks. Belief. And a 
ical decision. They chose the 
series 32000™ microprocessor 











family. = 





s Memory Management, Floating 
, Point, and other peripherals 
with full UNIX™ support. 
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‘Looks like we made all the 
right decisions at the right — 
ieee: Seles: 

















“You cant build a system Ou 
of data sheets and promise 





















But the Series 32000 


wasnt just the right engineering 


decision, it was the right 
business decision. It helped 
equent get their system to 
market fast. First. 

Sequent hit their window of 
opportunity. And that window 
is still open—for now. So find 
out how the Series 82000 can — 
help you build your own 
success story. Contact National 
Semiconductor today. 








National’s Series 32000, MS 23-200 
.O. Box 58090 
Santa Clara, CA 95052-8090 


National 
Semiconductor 


Were doing it. 



















National had it, they delivered tt, 




















MEETINGS 


MEMORY WILL BE A HOT TOPIC AT IEDM 


Cleves 


on the Rhine half-way 


between Cologne and 
Rotterdam. 
How’s that for central? 


8 
BRUSSEL @KOLN 
200 km 
) 


@ ZURICH 
600 km 





INVESTORS aiming at the rich- 
est, most concentrated markets 
in Europe (and not averse to as 
much as 30% investment assis- 
tance) may learn something to 
their advantage by calling this 
number: : 


0 28 21/8 42 05 


It connects you directly with our Town Manager, Dr. Hans 
Herrmann Schroer. 

He can tell you all about our location, with 14 million 
Dutch consumers just downstream and the Rhine-Ruhr 
triangle (10 million people in Europe's greatest industrial 
and commercial complex, between Cologne, Duisburg, & 
Dortmund) right upstream. 

Both regions of course provide not only customers but 
skilled labour and suppliers for almost any enterprise you 
can imagine. For instance more than 44 million tons of 
cargo were moved onthe Rhinein the first quarter of 1982. 

Dr. Schrder’s office will also happily send you details 
of location and infrastructure, give help in planning, and 
counsel you in all matters of investment assistance. 

If you'd rather write, it’s 


Amit fir Wirtschaftsfo 


(Economic Promotion Office, Town Hall) 


Rathaus - D-4190 Kleve - W. Germany 
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WASHINGTON 

Miemery technology will be a major 
focus of this year’s International 

Electron Devices Meeting (see listing be- 

low), says Gregory H. Olsen, president 

of Epitaxx Inc. and one of the confer- 

ence’s organizers. 

Conference officials expect about 
1,700 participants; about two thirds of 
the 179 papers will be from the U.S. 
and 23% from Japan. In memory tech- 
nology, Olsen notes, “many of the 
breakthroughs are coming from Japan.” 

Nonetheless, one of the more interest- 
ing papers on the subject describes a 


IEDM: 31st International Electron Devices 
Meeting, IEEE (Electron Devices Society of 
the IEEE, 655 15th St. N.W., Suite 300, 
Washington, D. C. 20005), Washington Hil- 
ton and Towers Hotel, Dec. 1-4. 


Softfair Il, IEEE (Softfair Il, P.O. Box 639, 
Silver Spring, Md. 20901), Cathedral Hill Ho- 
tel, San Francisco, Dec. 2-4. 


Globecom ’85: IEEE Global Telecommuni- 
cations Conference, IEEE (G. A. Ledbetter, 
South Central Bell, 365 Canal St., New Or- 
leans, La. 70140), Hyatt Regency, New Or- 


leans, Dec. 2-5. 


Materials Research Society Fall Meeting, 
Materials Research Society (9800 McKnight 
Rd., Suite 327, Pittsburgh, Pa. 15237), Marri- 
ott Hotel at Copley Place, Boston, Dec. 2-6. 


Lasers ’85, Society of Optical and Quantum 
Electronics (P.O. Box 245, McLean, Va. 
22101), Sahara Hotel, Las Vegas, Dec. 2-6. 


IEEE Semiconductor Interface Special- 
ists’ Conference, IEEE (Peter S. Winokur, 
Sandia National Laboratories, Division 2144, 
Albuquerque, N.M. 87185), Bonaventure 
Hotel, Fort Lauderdale, Fla., Dec. 4-7. 


1985 Power Semiconductor Devices 
Workshop, IEEE and National Bureau of 
Standards (Sandra B. Kelley, NBS, Building 
225, Room B3444, Gaithersburg, Md. 
20899), NBS Facility, Washington, Dec. 5. 


IEEE-SISC: IEEE Semiconductor Interface 
Specialists Conference, IEEE (R. Daniel 
McGrath, Texas Instruments Central Re- 
search Laboratories, P. O. Box 225936, Dal- 
las, Texas 75265), Bonaventure Hotel, Fort 
Lauderdale, Fla., Dec. 5-7. 


1985 Videodisc, Optical Disk, and Com- 
pact Disc Conference & Exposition, 
Meckler Publishing (11 Ferry Lane W., West- 
port, Conn.; 06880), Wyndham Franklin Pla- 
za, Philadelphia, Dec. 9-12. 









cell structure from Texas Instruments 
Inc., Dallas. The structure, which TI 
says is suitable for construction of a 4- 
Mb dynamic random-access memory, 
lays out in 9 wm? as a crosspoint-array 
element, with both the capacitor and the 
pass transistor of a memory cell fabri- 
cated on the sidewalls of a 1.8-by-1.5- 
um? trench. One of the memory-technol- 
ogy advances from Japan is an erasable 
programmable read-only-memory cell 
from Toshiba Corp., Kawasaki, which 
uses a polysilicon sidewall as a floating 
gate along the fringe of the control 
gates. 


















17th National Data Systems Forum and 
Exhibit, Electronic Data Interchange Associ- 
ation (Transportation Data Coordinating 
Committee, EDIA, 1101 17th St. N.W., 
Washington, D. C. 20036-4775), Hilton Hotel, 
Washington, Dec. 10-11. 


WSC ’85: Winter Simulation Conference, 
IEEE et al. (Gerard C. Blais, U. S. Air Force, 
Washington, D. C. 20330), San Francisco Hil- 
ton and Tower, Dec. 11-13. 


CAIA: Second Conference on Artificial In- 
telligence Applications, |EEE (Artificial In- 
telligence, 1730 Massachusetts Ave. N. W., 
Washington, D.C., 20036), Fontainebleau 
Hotel, Miami Beach, Fla., Dec. 11-13. 


Winter National Design Engineering Show 
& Conference, American Society of Me- 
chanical Engineers (Cahners Exposition 
Group Inc., 999 Summer St., Stamford, Conn. 
06905), Convention Center, Anaheim, Calif., 
Dec. 11-13. 


24th IEEE Conference on Decision and 
Control, IEEE (David S. Spain, Advanced 
Information & Decision Systems Co., 210 
San Antonio Circle, Suite 286, Mountain 
View, Calif. 94020-1270), Bonaventure Ho- 
tel, Fort Lauderdale, Fla., Dec. 11-13. 


1st International Conference on Super- 
computing Systems, IEEE (Supercomput- 
ing Conference, 1730 Massachusetts Ave. 
N. W., Washington, D. C., 20036), Innisbrook 
Resort, Tarpon Springs, Fla., Dec. 16-20. 


5th Symposium on Reliability in Distribut- 
ed Software and Database Systems, IEEE 
(IEEE Computer Society, 1730 Massachu- 
setts Ave. N, W., Washington, D. C., 20036), 
Los Angeles Marriott, Jan. 13-16. 


1986 Reliability and Maintainability Sym- 
posium, IEEE (Norman Kutner, Westing- 
house Electric Corp., 401 E. Handy Ave., 
Sunnyvale, Calif. 94088), Riviera Hotel, Las 
Vegas, Jan. 21-23. 
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Start with our new Am7960 
transceiver-Manchester encoder/ 
decoder and you'l be in the per- 
fect position to put exactly what 
you want on the network of your 
choice. 2 

Computers, for example. Or 
industrial control. Even copying 
- machines. Using bisync, 
CSMA/CD, or any protocol in 
between. 

You call the shots. 

For openers, the Am7960 
drives coax, twisted-pair, infrared 
or fiber optics. Theres no need 
to redesign your wiring. 


Am7960 


Take over a 
network. 


Its modem interface works 
with any standard controller. 
Theres no need to redesign 
anything else. 

Nor is there a need for the 


Turner family fortune behind you. 


When it comes to dollars, no 
other part makes better sense, 
even in larger networks. 

Because no other part boasts 
a hefty 32 dB dynamic range, 
versatile 3 Mbps data rate (with 
external slew control), jitter- 
tolerant x16 internal clock, 
and all-important transformer 
coupling capability (to reduce 
dangerous common-mode 
voltages). 

The Am7960 proves a network 
takeover needn't be costly or 
complex. Just well engineered. 


WEEK WEEK “— 





Our high-speed Am8751 


programmable single-chip micro- 


computer will easily take your 
clock pulse rate to 12 million per 
second. At 12MHz, no other 8751 
is faster. 


Am8751/9761 


Quicken your pulse. 


Nor is any 8751 better for 
prototyping, since you can run at 
full speed. There is no quicker 
way to get into production. 

While that alone may be 
enough to get your blood pump- 
ing faster, brace yourself, theres 
more. 

Our Am8751 also programs in 
just a handful of heartbeats—4K 
bytes in 13 seconds. So we raise 
your productivity by shaving a full 
three minutes off the current, 
and somewhat lethargic, industry 
programming record. 

And heres a real heart- 
stopper. 

Our Am9761 delivers all of the 
above plus twice the program 
memory (at 8K bytes, it's the 
largest EPROM member of the 
8051 family). 

SO now you can use your 
nights and weekends for 
something more invigorating 
than squeezing too much into 
too little space. Or facing the 
problems of a multi-chip solution. 

Hands down, the Am8751 and 
Am9761 are top performers in 
this popular microcomputer 
family. 

You'll see it in your system. And 
feel it in your heart. 











Our new Am2968 Dynamic 
Memory Controller delivers 
clean, correct data, without a 
speed penalty, because of the way 
it lets you scrub every word. 

No bull. 

It's the only controller avail- 
able that supports scrubbing. 
That’s the novel technique that 
cleans up errors during refresh, 
without stealing precious process- 
ing time from the CPU. 

What's more, with an Am2968, 
the cleanliness of the data is only 
exceeded by one thing: 

The cleanliness of your design. 

That's because you no longer - 
have to work around rigid single- 
chip, state machine designs. 

Or cuss at them, either. 


Am2968 


Stop using dirty words. 


The Am2968 is one of a family 
of memory support products. 
And by mixing and matching, 
you can now select the levels of 
control, timing and error detec- 
tion that best meet your system 
requirements. 

The Am2968. Use it to improve 
your memory. | 

And your language. 


Advanced Micro Devices * Bruxelles (02) 771 99 93 * Hannover area (05143) 50 55 « Hong Kong (0852) 3-695377 * London area (04862) 22121 * Manchester area (0925) 828008 
Milano (02) 3390541 + Miinchen (089) 4114-0 + Paris (01) 687.36.66 * Stockholm (08) 733 03 50 * Stuttgart (0711) 62 33 77 * Tokyo (03) 345-8241 
© Advanced Micro Devices, Inc. 1985 
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From now on, let a new 80188 
microprocessor do the thinking 
in your system. Ours. 

You can switch to our plug- 
compatible LCC version, without 
changing one bit of your design, 
or to our exclusive PLCC version, 
and conserve both board space 
and cost. 


80188 
Change how you think. 


But dont think of our 80188 
as merely another source of the 
world’s most cost-effective 8-bit 
_ microprocessor. 

Instead, think of itas your, 
way of benefiting from our 
continuing commitment to ex- 
pand the popular iAPX86 family 
(something youll appreciate if 
you're already buying 8086s and 
8088s from us). — 

A commitment that extends 
not only to the CPUs, but also 
to the peripherals that make 
them play. 

And a commitment that will 
continue with our upgraded 
1OMHz 80188, available from us 
next quarter. 

So, if you want to improve your 
designs, you don't have to change 
the world. Just the way you think. 


this business. 


Were putting our mouth where our money is. 

Advanced Micro Devices is introducing fifty- 
two new products over the next year. One a 
week. Every week. On the shelf. In volume. 

Microprocessors, microcontrollers, gate 
arrays. SRAMs, DRAMs, EPROMs, EEPROMSs, 
to name a few Plus the blue chips: ISDN, 
graphics, networking. All VLSI. 

This program isn't a sudden whim. It’s al 
the direct consequence of R&D 
blood, sweat and money—more << 
dollars as a percent of Ss 








sales than anyone else in & : 
Some things never phones’ _ 
This year Advanced Micro Devices 
will spend more on R&D than last. 
Meanwhile, fifty-two new products. One a 
week. Every week. On the shelf. In volume. 
Thats not a promise. There are too many 
promises in this business. That's a commitment. 
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For more information, contact the sales agent nearest you or write the word “Five” 
on your letterhead and mail to Advanced Micro Devices, Mail Operations, P.O. Box 4, 
Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 














It's not that COMPAQ 


is the fastest growing computer company 
in the world... 


lts why. 


In 1983, COMPAQ” 
Computer Corpora- 
tion had the most 
successful first year 
in the history of 
American business. 
Last year, our sales 
grew over 196%, 
making COMPAO 
the world’s fastest 
growing computer 
company.* And this 
year we're setting 
more records. 

The reason is sim- 
ple. Our computers 
simply work better. 

For example: 
Most manufac- 
turers mount disk 
drives in a rigid 
manner that could 
destroy data if the 
computer is 
bumped, but 
COMPAQ protects 
all disk drives (and 
their data) with 
shock mounts. Not 
just in our porta- 
bles, but in our 





desktops, too. more memory than 
We probably ever. 
don't have to go to Our refusal to 


these lengths. But compromise is why 
we do. In every COMPAQ com- 
detail. puters are rated so 
sakes caseincnseenibecoeaatiiianath Our exclusive highly by industry 
——. 2. :=SCTsuinternaltape back- trade publications 
— 2 -... . up system can pro- . and over 300,000 
= tect Megabytes of satisfied users. 

















vemene  dAatain minutes Visit an Autho- 
ss. © instead of hours. rized COMPAQ 
Ourcomputers Dealer near you rized Dealer, call 
canrunthe world’s and you'll see toll-free 1-800-231- 


largest library of what hasbecome 0900 (in Canada 
business software. apparenttobuy- 416-449-8741) and 





And now our ers all over the ask for operator 8. 
two newest prod- = world: COMPAQ _e19g5 COMPAQ Com- 
ucts, the COMPAQ computerssimply puter Corporation. All 
PORTABLE 286™ work better. Se eee ; 
and COMPAQ For afree bros sides ei 
DESKPRO 286,™ chure or the loca- olan tae 
offermore speed, _ tion of your 





more storage, and nearest Autho- 


COMPAR 





It simply works better. 
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Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 
D-8000 Muenchen 80 


Federal Republic of Germany a 
athe ROHDE & SCHWARZ 
Tel. internat. + (49 89) 41 29-0 


Circle 76 on reader service card 





-_, ,. itis renowned worldwide in all 
forms of engineering. Not least electronics. 
Precicontact is a pioneer of the two-piece 
ew machined socket terminal - a perfect 
imple of the need for precise design and 
tufacturing capability. 
seventeen years of high precision - 
cture have gained Precicontacta — 





ce is ceanighe or right saat sol 


wrap pins. If we don't have what : 


] m nigiete it specially. 2 eo . 
| a time to look at Precicontact if oe 


reputa ion as - ae elon to the world’s . 


: iC day he Sendard d range covers 
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“Want to ow about that power? 


There’s this PREH pot in it, see? Up to 
10 MOhm nominal resistance, 300° angl 
of rotation! Ill show you how it works —- 
up in my room!” 






*In our daily lives... You will find micro switches and Preostat® 
12s from PREH in on-board computers, 
control consoles, radio equipment, machine 
tool controls, car radios, automatic seat 


... all around us many things work 
well because PREH products are part 













of the act. eo : eee 
' adjustment systems, automobile air con- 
There’s a little bit ea ; 
of PREH ditioning controllers, city pilots, 
cockpit controls, avalanche 
everywhere: 
rescue equipment, mouth washers, 
vacuum cleaners, coffee 
machines, etc., etc. ... 
Need to know more? 
We’ll be pleased to send 
you technical information. 
Write to us or give us 
a Call! 
A German concept Salon de Composants Preh Elektrofeinmechanische Werke 
is the talk ofthe town— fiat uo "stand 60 Allee 44 poatschav400 ees 
talk with us! D-8740 Bad Neustadt 


West-Germany/R.FA. 


; A Telex: 6 72 503 - Tel.: (097 71) 9 20* 
Circle 78 on reader service card Telefax: 92 520 
















Contacts you cz 
SBM 383 conne 





Insulation displacement 
contacts 
for flat cables 


Shroud tin-plated : 
ensures correct mounting | 


Insulation displacement 
contacts 

for round cables or 
discrete wires 


Spring clips on pin connectors 
ensure ground contact 
between the pin-contact and receptacle connectors 





Electronic development engineers expect high @ Avariety of termination styles 
quality at low cost from modern connector systems. The connectors are available with terminals for 


For this reason high demands are made of the soldering, wave-soldering (straight and angled), 
various individual components. insulation displacement and crimping. 
With SBM 383 subminiature connectors Siemens SBM 383 connectors are compatible with all 


offers a wide range of economically priced products. | commercially available SBM connection systems 
and comply with the latest IEC draft standard 48B 
(Germany) 99 at requirement levels 2 and 3. With 
polyester as the insulation material, good tempera- 
ture stability is achieved. 


@ A variety of applications 

Applications for SBM 383 connectors are found in 
telecommunications, text and data processing, 
as well as in test engineering and instrumentation 


and control. They are employed as rack and panel Should you wish further information, please write to 
connectors, cable connectors and equipment Siemens AG, Infoservice 143/1128, Postfach 156, 
connectors. D-8510 Furth. 


A19100-N621-Z2-x 7600 


Electromechanical components from Siemens 


Circle 79 on reader service card 
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No One Should Have To Settle For 
A Mid-Range Tester That Cant Ever 
Be Anything More. 








Some companies 
make no bones about 
asking you to spend 
$150,000 or more on 
a mid-range tester that 
you ll outgrow ina 
year or two. | 
At GenRad, 2 
though, we gave our 
2276 in-circuit test system | 
the one option you won’t find on other testers. 

A future. é 

In any configuration, the 2276 gives you twice 
the data rate and four times the memory depth of most 
other testers. When fully expanded, it gives you a 20 
MHz clock and the only full-cell, 1-megabit memory 
tests in the industry. And when you add the J-11” 
processor option, you can cut test time by as much 
as 50 percent. 

So why settle for a mid-range tester that takes 
you nowhere. When you can have one that takes you 
anywhere you want to go. 

For more information, call 1-800-4-GENRAD. 
Or write GenRad, 170 Tracer Lane, MS13, Waltham, 
MA 02254. 










GenRad 


© GenRad, Inc., 1985 J-11 is a trademark of Digital Equipment Corporation. 
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Whoelseis ster" 
prepared to give 
you ove 
elivery on IBM 
PC products? 


“We're prepared to offer the best products 
and the best service.” That’s Data Transla- 
tion’s™ motto. 

So it’s our duty to be the first manu- 
facturer of IBM PC products to guar- 
antee next-day delivery. 

A brave step? Not if you’re pre- 
pared. Our IBM PC analog boards, 
imaging boards and software are 
m, already built and 

7 -% tested. So with one 
© call, our trusty shipping 


é Se IBM PC BOARDS WITH OVERNIGHT DELIVERY 





















Call (617) 481-3700 


Model department is ready to get your order out 


forest fv iv| | | | | |v [8995] the same day. a 
foreovsrie[y fv fv | | | | [v | 1970) sourBM PC products the following day. 
joraeoa [viv] [v) | | |v | 105| That's a promise 
fores [vv | | | | | |v | 1085) °° iat else 

ee ee 
ree iv iy | tt lb ema Data Translation? 


| See our new 576 pg. catalog/ = | \ 

prego tv iv | | | |v] lv | 295) endbookin Gon Book 15%, le 
Orcallfor your personal copy EEE 
pros | | | | | | fe fe} 1496] toa i 


DATA TRANSLATIO, 




















World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tlx: 951 646. 

European Headquarters: Data Translation, Ltd., 13 The Business Centre, Molly Millars Lane, Wokingham Berks. RG112QZ, England, Tix: 851849862 (#D) 

International Sales Offices: Australia (61) 663-5289; Belgium (32) 2-7352135; Canada (416) 625-1907; Chile (56) 2-253689; China (408) 727-8222; Denmark (45) 2451822; England 
0734-793838; Finland 358-0-372-144; France (33) 6306839; Greece (30) 031-527039, (30) 01-3614-300; Hong Kong (852) 3-324563; India 231880; Israel (972) 3-324198: Italy 
(39) 2349751; Japan (81) 343-7571, (81) 348-8301, (81) 335-5111; Korea (82) 753-3101; Netherlands (31) 70996360; Norway (02) 567140; Portugal (351) 19545313; South Africa 
(27) 12118161782; Singapore (65) 2729412: Spain (34) 12502577; Sweden (46) 8289425; Switzerland (41) 17231410; Taiwan (86) 721-7864, (86) 531-2434; West Germany 


(49) 89806061. 
Circle 16 on reader service card 


Data Translation is a registered trademark of Data Translation, Inc. |BM PC is a registered trademark of IBM. 
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WILL U.S. FREE VHSIC CHIPS 
FOR NONMILITARY USE? 






THE ANSWER COULD BE YES, AS PENTAGON STUDIES POSSIBILITY 


LOS ANGELES 

ompetition to sell chips developed 

for the Pentagon’s Very High- 
Speed Integrated Circuits program to 
military contractors is building fast. The 
latest entrant is TRW Inc., one of the 
six original Phase 1 VHSIC suppliers, 
which last week unveiled marketing 
plans and details on its 13-device signal- 
processing set. TRW thus joins Honey- 
well. Inc. and IBM Corp. in the Phase 1 
VHSIC sales arena. Texas Instruments 
Inc. is also ramping up its VHSIC fab 
line in Dallas and expects to be in vol- 
ume production very shortly. 

But the most significant VHSIC mar- 
keting event yet could be one that all 
contractors would welcome— 
getting a go-ahead from the 
Pentagon to sell the high-per- 
formance chips to selected non- 
military customers, a market 
with far greater potential. 

For the first time since the 
VHSIC program began early in 
the decade, there seems to be 
a real possibility that the Pen- 
tagon will approve sales of 
VHSIC chips to nonmilitary 
customers. No decision has 
been made by the Pentagon, 
but sources from the VHSIC 
contractors, who do not want 
to be identified, report that a 
committee inside the Depart- 
ment of Defense’s VHSIC pro- 
gram office is studying this 
possibility. One source says 
the committee favors such 
commercial sales, because they would 
rapidly bring down unit prices to levels 
where their applications would be wide- 
spread. “It’s a sure thing to happen— 
and sooner rather than later.” 

For a successful insertion phase, dur- 
ing which the VHSIC parts are used in 
new military-equipment designs, prices 
must drop by a factor of 10 from to- 
day’s very expensive levels. Honeywell 
sells its samples for $6,000, for example, 
and TRW charges $5,000, although vol- 
ume prices would be much lower. 

Honeywell hopes to sell its Phase 1 
chips to commercial customers, says Pat 
Narendra, director of digital-signal-pro- 


18 


cessing products at the company’s Solid 
State Electronics Division, Colorado 
Springs. To this end, he notes, Honey- 
well is involved in discussions with the 
DOD. Meanwhile, Honeywell is moving 
ahead with a plan to develop a line of 
advanced commercial chips based on 1- 
um VHSIC process technology. 

Making VHSIC chips available outside 
the defense community would unques- 
tionably attract such customers as de- 
signers of graphics work stations, who 
would reap the benefits of high perfor- 
mance, observes market consultant Will 
Strauss, president of Forward Concepts, 
Tempe, Ariz. “For image manipulation, 
there is nothing remotely like them. If 





FAST SWITCH. Among TRW’s first VHSIC products to market is a 
13,500-device matrix switch chip that can reset a switch in 40 ns. 


and when those 25-MHz chips hit the 
street, it will get very interesting.” 
But a barrier to selling VHSIC chips 
commercially is their protected status 
under the International Traffic in Arms 
Regulations. At present, VHSIC chips 
may be sold only to defense contractors 
qualified to receive ITAR materials. Po- 
tential commercial customers might not 
be able to pass muster, sources say. 
Not all Pentagon officials have lined 
up behind the move to sell VHSIC chips 
commercially. The -program’s primary 
aim is to serve the needs of DOD con- 
tractors, says E. D. Maynard, director of 
the VHSIC program office. He is reluc- 


tant to endorse plans to market the 
chips commercially: “I don’t think we 
perceive that as a necessary thing.” 
The VHSIC office is, however, conduct- 
ing an “ongoing examination” to deter- 
mine how to manage VHSIC technology. 

The processing technologies used in 
the VHSIC program are not restricted, 
Maynard says, but he still sees ITAR 
restrictions as a significant barrier to 
commercial applications. Has his office 
looked at ways of getting around the 
restrictions to speed commercial sales? 
Maynard says he has thought about it, 
but adds, “we’re not the guys who put 
those restrictions on [VHSIC parts]. 

TRW’s chip set appeals to both com- 
mercial and military custom- 
ers, because each chip is de- 
signed to perform generic digi- 
tal signal processing. ‘Thus 
they can be configured and ar- 
rayed in different ways... to 
accomplish different tasks,” 
says Thomas A. Zimmerman, 
manager of VHSIC programs. 

Honeywell has been offering 
samples of its three-chip elec- 
tro-optical _signal-processing 
circuit sets to military custom- 
ers since April. IBM’s Federal 
Systems Division in Manassas, 
Va., was apparently the first 
Phase 1 contractor to supply 
evaluation parts to prospective 
customers. Without public an- 
nouncement, the division of- 
fered to begin delivery of a 
six-chip set as early as the sec- 
ond half of 1984 [ElectronicsWeek, Nov. 
19, 1984, p.18]. Sales of the 18 TRW 
chips—three are available now and five 
more by the end of the year—will be 
handled through the VHSIC program of- 
fice at its Electronic Systems Group in 
Redondo Beach, Calif. 

The available chips are a 13,500-device 
matrix switch for programmable inter- 
connections; a 66,329-device content-ad- 
dressable memory; and a 42,000-device 
multiplier-accumulator. Scheduled to be 
available in December are a register 
arithmetic logic unit, a microcontroller, 
an address generator, a convolutional 
decoder, and a convolver. All the chips 
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tors for waivers on programs requiring 
rescreening. 

The Air Force, which is tightening up 
microelectronics specifications set by its 
Defense Electronics Supply Center, is |. 
also expected to move toward more re- | 
screening. But “we haven’t formulated 
our strategy yet,’ says Edmund J. 
Westcott, a product-assurance official 
with the Air Force Systems Command. 
CASE BY CASE. Rescreening “probably 
will never be a requirement in all con- 
tracts,” says Richard A. Stimson, direc- 
tor of the Pentagon’s Industrial Produc- 
tivity Office. The DOD wants to encour- 
age the use of incoming inspection, but 
the decision to invoke it is a “contract- 
by-contract decision,’ he continues. 
“Theoretically, you get to a point where 
you don’t have to screen.” 

The rescreening plan was favorably 
received by defense contractors at a re- 
cent meeting on standards and quality 
assurance, notes Eli Lesser, one of Stim- 
son’s assistants. 

“We support it,” says Mike Cooney, 
quality and reliability assurance manag- 
er for Texas Instruments Inc.’s Defense 
Systems & Electronics Group in Dallas. 
“We feel very strongly an original- 
equipment manufacturer should have 
the option to use it where it makes good 
business. sense. And we must have the 
data to back up those choices.” 

An official who requested anonymity 
says that his company’s voluntary re- 
screening experience demonstrated 
that such programs could indeed re- 
duce production costs for prime con- 
tractors when they are hit with the 
recurring problem of chip makers not 
conforming to Pentagon specifications. 
Over a period of several years, the 
company was able to reduce in-produc- 
tion line-failure rates by better than a 
factor of 10, he says. 

Though some defense contractors 
view rescreening favorably, suppliers of 
military semiconductors clearly do not. 
“T’m flabbergasted that they would put 


Systems and Electronics Group. 

TI is shipping samples of its n-MOS 
72-K static random-access memory and a 
bipolar multipath switch chip. The bipo- 
lar data-processor unit, which executes 
the MIL-STD-1750A instruction set, is 
due to start sampling this week. TI has 
asked the DOD that it be allowed to sell 
the RAM chip to nonmilitary customers, 
but it expects its other chips to come 
under the terms of ITAR. 

Market watchers do not know yet 
how big the market for VHSIC chips 
will be. “We didn’t know VHSIC was 
coming this fast,” admits Dean A. Win- 
kelmann, who follows military semicon- 
ductors for Integrated Circuit Engineer- 
ing Corp., a Scottsdale, Ariz., consulting 
company. He is still skeptical about 
whether VHSIC chips will move into a 
wider market “since I doubt the govern- 
ment will recognize its commercial pos- 
sibilities.” Larry Waller 


incorporate 1.25-um or smaller feature 
sizes and operate at 25 MHz. 

Each chip will be shipped with individ- 
ual test results, and TRW will make de- 
sign tools available. Among these are an 
instruction-set simulator for writing 
code for brassboard designs and a chip- 
boundary unit for simulating controls 
and gate delays. TRW has sold some 
samples, but contracts for production in 
volume are not expected before the mid- 
dle of next year, because customers are 
moving carefully. 

TI is ramping up production for sev- 
en of its eight Phase 1 chips. The micro- 
code for one, a general buffer unit, is 
being reworked, and it is expected to be 
in production in January. “We are now 
going through a complete internal quali- 
fication and characterization before we 
start our volume deliveries,” says Jesse 
Wilson, manager of the Advanced Mi- 
croelectronics Division of TI’s Defense 























































































































MILITARY 


PENTAGON WANTS MORE 
RESCREENING OF CHIPS 


ries Inc. The Mountain View, Calif., sub- 
sidiary of Honeywell Inc. is one of sev- 
eral testing houses that screens parts 
for defense contractors. Echoing the 
sentiments of other observers, Hnatek 
says rescreening “has to be done on a 
case-by-case [basis], such as if you have 
a sensitive device type or a manufactur- 
er that has been out of control.” 

The Navy has required rescreening 
for the past three years, and the Army 
has been moving in that direction. Criti- 
cal applications such as the Army’s mul- 
tiple-launch rocket system will deter- 
mine its rescreening requirements, says 
Seymour J. Lorber, the Army’s director 
of quality assurance. “You handle each 
case on its merits.” But, Lorber adds, 
the Army will deny requests by contrac- 








































WASHINGTON 
5 Bes Defense Department is ready to 
present a new procurement policy 
that is likely to increase the chip re- 
screening required of defense contrac- 
tors, but tight-lipped Pentagon officials 
say it is too early to predict how the 
policy will be implemented. While prime 
military contractors and their suppliers 
wonder how the policy will affect them, 
independent test houses are gearing up 
for the expected windfall business. 

The cause of all this activity is a soon- 
to-be-published Pentagon manual de- 
signed to encourage prime contractors 
to rescreen 100% of the incoming micro- 
circuits used in weapons systems. The 
primary impact of the new policy, which 
is based on a DOD directive issued last 
January, will be to shift responsibility 
for quality assurance from chip makers 
to system houses. 

The manual shows prime contractors 
how to control chip defects the DOD 
says are coming in at 3% to 12%. The 
Pentagon hopes to reduce that figure to 
less than 1%. Though industry observers 
say rescreening could hike the cost of 
integrated circuits and discrete semicon- 
ductors by 30% to 40%, the Pentagon 
argues the extra step will pay for itself 
because the cost of fixing defects grows 
by a factor of more than 10,000 when a 
system gets into the field. 

“They want to ensure that they are 
getting what they are paying for and 
what is specified,’ explains Eugene R. 
Hnatek, manager of research and devel- 
opment engineering at Viking Laborato- 
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out a directive like that,” says Edward 
Macaruso, military sales manager at 
Signetics Corp. in Sacramento, Calif. He 
advocates a policy of preventing defects 
during fabrication rather than detection 
at the system house, adding, “to me, a 
rescreen is a Band-Aid.” Chip makers, 
who do their own 100% rescreening, 
complain that systems makers damage 
good parts through careless handling. 









HAWTHORNE, CALIF. 
Ag crthrep Corp. is beginning develop- 

ment of an expert system that will 
generate critical real-time avionics soft- 
ware for use on tactical military air- 
craft. The real-time software will be 
coded in Ada, the language mandated 
by the Defense Department for use in 
military systems, rather than in Lisp, 
the language used by most existing ex- 
pert systems. 

As with other expert systems, the 
starting point and focus of the current 
effort is to develop a set of unified 
tools, in this case called the Ada expert- 
system environment. With these tools, 
expert systems can be produced, which 
in turn will be used to generate the 
Ada-coded real-time software that will 
run on avionics processors. 

The project also seeks to evaluate 
how well Ada and the Air Force MIL- 
STD-1750A computer instruction set 
meet the real-time needs of avionics and 
tactical weapons systems, points out 
Marilyn Aglubat, lead engineer for the 
Artificial Intelligence Research and De- 
velopment Group within the Avionics 
Engineering Department at Northrop’s 
Aircraft Division in Hawthorne, Calif. 
The Ada expert-system project builds on 
Northrop’s work on its Estas, or Expert 
System for Target Attack Sequencing, 
which advises pilots on navigation, 
threat avoidance, and weapon firing. 

The project, which is being financed 
with internal research and development 
funds, should have an initial prototype 
ready in mid-1986, when it will undergo 
evaluation at Northrop’s flight-simula- 
tion laboratory. The system will produce 
Ada code that can be run on processors 
that execute 1750A code, a standard 
used on many tactical military aircraft. 

Science Applications International 
Corp., La Jolla, Calif., will perform Nor- 
throp’s conceptual design work under a 
just-let contract that’s reportedly worth 
several hundred thousand dollars. The 
system will contain a generic shell, into 
which domain-specific knowledge can be 
placed later, says Michael Donnell, an 
assistant vice president at Science Appli- 
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MILITARY EXPERT SYSTEM 
WILL GENERATE ADA CODE 













Another prime contractor, Westing- 
house Electric Corp., has been operating 
a full-scale rescreening facility since 
1983. Westinghouse’s Material Acquisi- 
tion Center, near Baltimore, now tests 
90% of incoming ICs: and has lowered 
reject rates to 1.5% from 4%. Westing- 
house plans to begin 100% inspection of 
ICs in the next few months. —-George 
Leopold and J. Robert Lineback 










cations. “The forms of knowledge repre- 
sentation and inferencing that are al- 
lowed within the context of the shell 
would tailor it particularly toward appli- 


cations in the avionics domain,” he says. 


Northrop’s in-house Ada compiler, which 
is currently undergoing Defense Depart- 
ment validation, will be used. 

The Estas AI project is due to appear 
as a prototype system in December. Ks- 
tas, which is being implemented in Lisp 
on Symbolics Inc. hardware, was devel- 
oped jointly by Northrop and Science 


PARIS 
perance’s flagship integrated-circuit 
maker is laying a heavy bet that 
equipment manufacturers will need a 
radical new generation of microproces- 
sors to support the high- 
end data-processing appli- 
cations of the 1990s. Since 
1982, a long-secret project 
has engaged 40 of Thom- 
son’s top engineers—25 
defining system architec- 
ture at the company’s 
Central Research Labora- 
tory in Corbeville and 15 
working out the technol- 
ogy at Thomson Semicon- 
ducteurs’ MOS-production 
facility in Grenoble. 

The project, _ called 
SCQM—a code name with 
a meaning the company 
will not reveal—is aimed 
at designing a seven-chip 
set that can address an 
enormous virtual space by 
using an object-oriented 
instruction and addressing 
scheme. “Equipment man- 
ufacturers generally up- 
grade their products by 
using ever more powerful 
























HEADS TOGETHER. Jacques Leroudie 
colleague Alain Kurinckx on the design of Thomson’s SCQM. 





Applications with Northrop funding. 
“Hstas looks at the final attack phase of 
an air-to-ground mission,’ says Donnell. 

Information from an aircraft in flight 
will be downloaded to Estas, which will 
maintain data about targets and obsta- 
cles such as enemy antiaircraft batter- 
ies. If an aircraft is diverted—by enemy 
fire, say—Estas will calculate a new 
flight plan. When the aircraft reaches 
the target area, Estas will suggest pri- 
orities for targets, determining the most 
efficient allocation of the aircraft’s 
weapons to the various targets. 

Northrop got started in AI only re- 
cently, under the banner of a program 
called Infusion of AI into Aircraft Sys- 
tems, says Aglubat. “The idea is to pro- 
gressively learn about the technology 
and build a knowledge base from which 
we can understand applicable AI tech- 
niques and concepts,” she says. 

Both Estas and the Ada expert-sys- 
tem environment may be applicable to a 
number of Northrop programs. Most no- 
table is the Pilots Associate Program, 
government-funded project to determine 
how expert systems can improve mis- 
sion effectiveness and combat surviv- 
ability. -Alexander Wolfe 


MICROPROCESSORS 


THOMSON PURSUES 70-BIT 
ADDRESSING SCHEME 






versions of the same microprocessors in 
an effort to retain compatibility,” says 
Michel Robin, Thomson’s planning direc- 
tor. ‘As we see it, a rupture of this 
process will be imevitable when micro- 
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processors based on standard architec- 
ture are inherently incapable of han- 
dling sufficiently large amounts of high- 
ly structured information necessary for 
many future applications.” 

LARGE CATEGORY. Jacques Leroudier, 
who leads the company’s system-archi- 
tecture design team, points out that air- 
traffic control, computer-aided design, 
military systems, industrial distributed- 
control systems, and other decision-mak- 
ing systems will fall into this category. 

One difference between these applica- 
tions and those now served by standard 
microprocessors is the need to manipu- 
late sufficient memory to deal with 
“stored” models, where a central pro- 
cessing unit satisfies data requirements 
by consulting, say, the coordinates of a 
matrix. Standard microprocessor sys- 
tems favor computed models, where the 
CPU executes a known algorithm. 

To meet the expected requirements, 
Thomson researchers use a reduced-in- 
struction-set-computer CPU that can op- 
erate in a fully transparent multiproces- 
sor environment. Its operating speed 
could exceed the equivalent of 30 million 
instructions per second of a complex- 
instruction-set computer. 

In the SCQM architecture, the memo- 
ry is a single virtual space addressed 
with 70-bit virtual addresses. Within this 
space, data takes the form of objects— 
segments of memory accessed only by 
means of a “key,” which is a series of 
bits included in the virtual address and 
issued only to the creator of an object at 
the moment the person creates it. This 
ensures data security, because an object 
ean be accessed only by the key or a 
duplicate issued by the creator. 

The 70-bit virtual address defines an 
object, which is issued by system hard- 
ware, and serves as a permanent identi- 
fication number for an object. Once 
used, a virtual address is never reused, 
even if the object is destroyed. To ac- 
cess data, associative registers in the 
SCQM’s CPU translate the 70-bit virtual 
addresses into 32-bit physical addresses. 

An SCQM machine consists of several 
nodes connected by a dedicated net- 




































up to 4 gigabytes of main system memo- 
ry and is made up of from 1 to 16 SCQM 
basic modules. Each of these modules is 
based on the system’s seven ICs: the 
CPU with a 64-bit bus and 32-bit arith- 
metic logic unit, a mass-memory control- 
ler, an 8-K-byte cache-memory module, a 
cache-memory directory, a bus control- 
ler, a bus arbiter, a controller for main 
memory, and an interface circuit to con- 
nect the SCQM to a peripheral bus. Sys- 
tem software will be an operating’ sys- 
tem compatible with AT&T Bell Labora- 
tories’ Unix and Ada run-time support. 

In its prototype version, the SCQM’s 
peripheral bus will follow the VMEbus 
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work. Each node, or cluster, can address. 


standard, and an Ethernet bus will con- 
nect the clusters. Leroudier says the use 
of other buses would cause no funda- 
mental problems. 

The total number of SCQM clusters 
that can be connected in a given system 
is a function of the speed of the bus 
used to connect them. Using an Ether- 
net bus, the figure ranges from 30 to 
100 nodes. A 1-gigabit optical-fiber net- 
work, when such technology becomes 
available, will offer the option of con- 
necting up to 1,000 nodes. 

Technology for the SCQM prototypes 
will be a CMOS 1.2-um process with 





















SANTA CLARA, CALIF. 
he 32-bit microprocessor battle be- 
came the October war with no less 

than four companies unveiling new of- 

fensives last month. Rounding out the 
action was National Semiconductor 

Corp.’s announcement at its annual meet- 

ing that it is offering samples of its sec- 

ond-generation product, the 32332. Na- 
tional claims the chip is 
three times faster than 
the first 32-bit part on 
the commercial market, 

its two-year-old 32032. 

National’s introduction 
follows the October an- 
nouncements by Fairchild Camera & In- 
strument Corp. of its Clipper chip set, 
including a. 32-bit microprocessor that 
will operate at 33 MHz; by England’s 

Inmos Ltd. of its 32-bit transputer, a 

chip for parallel-processor designs; and 

by Intel Corp. of the long-awaited 80386, 

a 32-bit upgrade of the 80286, whose 

architecture dominates the 16-bit mar- 

ket. With its new processor, which is 
scheduled to go into volume production 
before April, National should be able to 
stay in the mainstream, though it proba- 




























NATIONAL DEFENDS LEAD 
IN 32-BIT COMPUTER CHIPS 


National joins 
three others with 
new 32-bit parts 









ENHANCED. National’s 32332 32-bit microprocessor triples performance and adds to the 
32032’s basic design in addressing and bus-control areas. New circuitry is shaded orange. 






three interconnection levels—one polysi- 
licon, two metal. The industrial version 
will be reduced to 0.8 wm in an effort to 
keep the chip sizes smaller than 50 mm’. 
The propagation delay will be 0.5 ns. 
Thomson declines to give a deadline 
for introduction of the SCQM, though 
Robin confirms that the first prototype 
chip—the 650,000-transistor cache memo- 
ry—will be produced during 1986. The 
SCQM is being considered for a joint de- 
velopment project under the European 
Eureka program that teams Thomson 
with Siemens, Philips, and the UK’s Gen- 
eral Electric Co. —Robert T. Gallagher 



























bly will see its market share erode. 

As expected, the 32332 builds on the 
32032 architecture, but is built in XMOS, 
National’s 2.8-4m n-MOS process [Elec- 
tronicsWeek, June 3, 1985, p. 50], to hit 
clock rates up to 15 MHz. The company 
has added a, new bus interface that al- 
lows dynamic bus sizing (for use with 8-, 
16-, or 32-bit data buses), a barrel shift- 
er, burst memory access- 
ing, error and retry sup- 
port, and an enhanced 
slave-processor commu- 
nication protocol. 

The new _ processor 
also has 32-bit address- 
ing, allowing it to address up to 4 giga- 
bytes of memory, and has on-chip sup- 
port for a cache memory. Thus im- 
proved, the 32332 is cited as capable of 
about 3 million instructions per second. 

And to add potential speed to systems 
based on its processor, National signed 
a pact with Weitek Corp. of Sunnyvale, 
Calif., to develop an interface chip, the 
NS32810, to link the 32000 family and 
Weitek’s 64-bit floating-point chip set, 
which performs up to 4 million floating- 
has 
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a similar arrangement with Intel Corp. 

Positioning itself against Intel, also of 
Santa Clara, National executives point 
out that the 32382’s VAX-like architec- 
ture already runs AT&T Co.’s Unix Sys- 
tem V. Intel’s 80386 currently runs only 
Xenix, Microsoft Corp.’s implementation 
of Unix, with System V capability still 
to come. In addition, the 332 supports 
demand-paged virtual memory, whereas 
the 80386, showing signs of its family’s 
16-bit past, uses segmentation tech- 
niques for managing its virtual memory. 
National has no on-chip memory-man- 
agement unit, and the company says 
that nets it a cost advantage. The 32332 
is sampling now for $195 apiece, com- 
pared with the 386’s $295 tag. 

Intel’s supposed advantage of a huge 
software base developed for its 16-bit 
line is discounted by National’s John T. 
Ferrick, director of strategic marketing 
for the 32000 series. “The market 














doesn’t want to run existing software 
faster,” he says, maintaining that the 
32-bit market will be driven by a de- 
mand for new 82-bit applications. 
SYMMETRY. As to raw performance, In- 
tel quotes the 80386 as executing at 3 to 
4 mips, and National claims no more 
than 3 mips for the 32332. But the 332’s 
throughput is greater for two reasons, 
Ferrick claims. First, the use of general- 
purpose registers makes for a more 
symmetrical, hence more efficient, in- 
struction set. Second, National’s code ef- 
ficiency is greater than Intel’s when a 
high-level-language compiler is used. 
Despite all the announcements, “the 
outlook for the market has _ not 
changed,” says Mel Thomsen, a senior 
industry analyst with Dataquest Corp., 
San Jose, Calif. Currently, National, 
with 1,500 design-ins for its 32000 fam- 
ily, has a large share of the small ($17 
million) market forecast for this year. 





“It will be 1988 or 1989 before anything 
that’s started today turns into a volume 
product,” he says. Therefore, he be- 
lieves ‘any one of the companies in the 
market now stands a good chance to be 
a market leader.” 

The advantage Thomsen sees for Na- 
tional is its 32000-family second-sourcing 
agreement with Texas Instruments, call- 
ing it “the strongest marketing alliance 
that exists right now.” On the other 
hand, industry sources indicated last 
week that TI was negotiating with 
AT&T for the right to second-source the 
communications giant’s 32-bit WE32100 
microprocessor as well. 

Thomsen does not say that the avail- 
ability of these products will alter his 
company’s forecasts, but he allows that 
the string of announcements may warm 
up the market because “designers can 
sit down and say ‘Now I’ve got some 
choices.’ ”’ —E've Bennett 
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ANN ARBOR, MICH. 
2 sinha at the University of 
Michigan have come up with a tech- 
nique that takes advantage of the paral- 
lelism found on typical commercial 
memory chips to produce a design for a 
self-testing random-access memory. This 
technique can sharply reduce _ the 
amount of time required to test RAMs. 
“We're trying to get faster coverage 
that doesn’t sacrifice fault coverage,” 
says John P. Hayes, the University of 
Michigan professor of electrical engi- 
neering and computer science who came 
up with the idea. 

He has simulated the 4-K self-testing 
RAM design and hopes to obtain work- 
ing silicon versions soon through the 
MOS Implementation Service (MOSIS) 
sponsored by the Defense Department’s 
Advanced Research Projects Agency 
and the National Science Foundation. 

The on-chip approach promises to re- 
duce the test time for a 1-Mb RAM with 
close to 100% fault coverage to about 1 
second, Hayes contends. By contrast, 
the same dense device would require 
several days to test with external mem- 
ory .testers employing the widely used 
Galpat test, for example, and fault cov- 
erage would not be as complete, he 
says. The university has applied for a 
patent on the technique and hopes to 
license it for use by commercial memory 
manufacturers. 

PARTITION TESTS. Commercial memories 
are typically laid out in a series of from 
two to eight arrays of identical storage 
cells, Hayes says. His technique uses 
test sequences that are generated on 
chip and run through each of the parti- 
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LAB DESIGNS SELF-TESTING RAM 


tions simultaneously. The results of the 
partition tests are then compared with 
on-chip verification circuitry. 

The test sequences are generated by 
simple logic circuitry that is built 
around the partition periphery. This cir- 
cuitry works in conjunction with the 
chip’s refresh logic and sense-amplifier 
arrays to pump test-data sequences 
through each column of cells in a parti- 




































PROTOTYPES DUE. Hayes hopes soon to have working 
silicon versions of his self-testing RAM design. 














register from which results are read out 
using the chip’s own sense amplifiers. 
Thus the technique reduces the test 
time, not only by testing each of the 
partitions in parallel and comparing the 
results but also by testing each column 
of cells in each partition simultaneously, | 
Hayes says. 

Using the technique on a commercial 
RAM would require the addition of test- 
generation and -comparison logic, in ad- 
geq dition to minor modification to 
the sense amplifiers and column 
address decoder. Some peripher- 
al circuitry would also have to 
be duplicated. In all, Hayes says 
that the additional circuitry will 
increase chip size by about 12% 
on a 4-K RAM designed recently 
by Hayes and University of 
Michigan graduate — student 
Younggap You. 

But as memory density in- 
creases, the circuit overhead 
goes down, Hayes points out. 
He estimates that the self-test- 
ing circuitry would take up only 
about 5% of chip real estate for 
a typical 1-Mb RAM design. 

The University of Michigan 
has contacted memory manufac- 
turers about potential licensing 
of the technique, but has as yet 
had no takers, says Robert Ga- 
vin, an attorney at the school’s 
Office of General Counsel who 
is overseeing the effort. But, 
Gavin says, “Once we get work- 
ing prototypes, I think we'll 
really be able to generate some 
interest.” —Wesley R. Iversen 
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CHELMSFORD, MASS. 
he first demonstration of an inte- 
grated design-to-production manufac- 

turing system based completely on 
work-station platforms is likely to at- 
tract much interest at Autofact ’85 in 
Detroit this week. Apollo Computers 
Inc., the demonstration’s organizer, will 
pull together 13 software vendors and 
three factory-automation hardware ven- 
dors to close the loop for the design and 
fabrication of robot-gripper parts. 

Faced with stiffer competition in the 
work-station market and coming out of 
a red-ink quarter, Apollo is anxious to 
prove it offers the complete solutions 
touted by its competitors. Most observ- 
ers concede the technical superiority of 
Apollo’s networking technology over its 
competition, but they say a successful 
move into computer-integrated manufac- 
turing, computer-aided design and -engi- 
neering, and other areas where soft- 
ware value can be added is essential if 
Apollo is to remain a major player. 

The Autofact demonstration ties 19 
work stations and a computation server 
with machine tools and a robot. Auto- 
fact also is the site of similar demon- 
strations of the MAP factory-communi- 
cations protocol (see story, p. 55). 

Apollo emphasizes the use of stan- 
dards in moving data among the applica- 


CAN FACTORY SYSTEMS 
CURE APOLLO’S SLUMP? 





tions on its Domain network and that 
the data-sharing ability provided by the 
network can streamline production. 
Communications rely primarily on the 
International Graphics Exchange Stan- 
dard (IGES) and on ASCII data sharing. 

The demonstration begins with the 
creation of a project-management plan 
and moves through design, analysis, and 
simulation. Data then goes to a numeri- 
cal-control package, 
where it is processed be- 
fore going to a machine 
that cuts the gripper fin- 
gers, intended for use in 
printed-circuit-board as- 
sembly. Also running 
are scanning, technical publishing, shop- 
floor control, and machinability pack- 
ages, among others. 

Data sharing is the key to speeding 
production, in Apollo’s view. 
past, all the communication among dif- 
ferent departments was passing pieces 
of paper around. That was extremely 
cumbersome and led to errors,” points 
out Ronald Gentile, manager of Apollo’s 
CAE and mechanical-CAD segment. 


For example, a solid model created us- 


ing GE CAE International Inc.’s applica- 
tion package on an Apollo DN 660 work 
station can be accessed in IGES format 
by MacNeal-Schwendler Corp.’s analysis 
programs on another station. A 
user can run a solids-modeling 
program in one window of a sta- 
tion and access files in another. 

Apollo’s biggest challenge 
was getting all the software 
vendors to plug into the effort. 
“The reality is that no one can 
support the full breadth of CIM 
applications,” says Richard 


factory automation. “The only 
way to support it is by mixing 
and matching.” 

By the same token, Beaudin 
says Apollo sees the necessity of 
tying, in with other hardware by 
offering links to IBM Corp.’s 
Systems Network Architecture 
and Ethernet, as well as Digital 
Equipment Corp.’s VAX line. 

Apollo pioneered the work-sta- 
tion market and achieved reve- 
nues of over $200 million in just 
five years. In recent months, 
however, questions have been 
raised about the company’s fu- 
ture growth, despite revenues 


MIX MASTER. Aedlio’ s Beauidin says mixing anid Match. that for the first nine months of 
ing software is needed to support manufacturing tasks. the year are up 60% over the 
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Demonstration 
at Autofact links 
diverse software 





“In the 






Beaudin, Apollo’s manager of. 





same period last year. In the last quar- 
ter, on the other hand, Apollo reported 
an operating loss of $4 million and 
wrote down $14 million in inventory. 
The company has been hurt by its rel- 
atively late entry into the market for 
work stations running on AT&T Bell 
Laboratories’ Unix. It is now pressed by 


‘the economic slowdown and strong new 


competition from DEC’s MicroVax II. 
Another threat looms in the guise of 
IBM’s entry into the work-station mar- 
ket, expected before the end of the year. 

As primarily a hardware vendor, 
Apollo is in what is becoming a commod- 
ity market, says Vicki Brown, senior an- 
alyst at International Data Corp., Fra- 
mingham, Mass. Success 
thus depends more on 
high-volume production 
than on technology. 

Apollo .is unlikely to 
find that volume in the 
current market. Brown 
predicts that the compound growth rate 
for the mechanical-CAD market will be 
—4% from now through 1990 because of 
falling hardware prices. The CIM mar- 
ket has high-volume potential for Apol- 
lo, says Brown, and might let it broaden 
its user base, which has been dominated 
by a few large customers. 

Finally, CIM offers Apollo the oppor- 
tunity to increase the software content 
of its products. “They must get their 
software content up... to maintain their 
margin,’ says Craig Symons, a financial 
analyst with G.G. Advisory Services, a 
subsidiary of the Gartner Group in 
Stamford, Conn. —Craig D. Rose 
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DU PONT, PHILIPS 
POOL DISK ASSETS 


NEW YORK 
dD: Pont and Philips are so sure opti- 
eal disks will boom in the near fu- 
ture that they have teamed up to form 
what they claim will be the largest opti- 
cal-disk manufacturer in the world. 

At joint press conferences in New 
York and London last week, the corpo- 
rate giants said they were merging all 
their optical-disk operations and assets 
into a joint venture for the development, 
manufacture, and sale of disks for au- 
dio, video, and data. When the as-yet- 
unnamed company begins operation in 
January, it will already be the world’s 
largest maker of audio Compact Discs. 
Its assets are quoted at $150 million. 

Under the agreement, which has not 
yet been finalized, NV Philips of the 
Netherlands will contribute its CD pat- 
ents; its Polygram recording subsid- 
iary’s CD manufacturing plant in Hano- 
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ver, West Germany; its plant in Black- 
burn, England; and related facilities in 
Eindhoven, the Netherlands. The Hano- 
ver plant is currently the world’s largest 
CD-manufacturing facility, says C. Lo 
Rinck, managing director of the NV 
Philips Subsystems and Peripherals 
Group. Annual capacity is now estimat- 
ed at 25 million disks, and Rinck said 
that will be boosted to 40 million to 45 
million in 1986. The Blackburn site pro- 
duces data disks as well as 12-in. video 
disks for Philips’s LaserVision system; 
the Eindhoven site houses development 
labs for audio and data disks. 


CLEAN COAT. A worker in aclean room at du Pont’s development laboratory near Wilmington, 
Del., is about to apply a protective coating to a 14-in. optical data-storage disk. 







E.1I. du Pont de Nemours & Co. will 
contribute an optical-disk facility near 
its Wilmington, Del., headquarters that 
produces 14-in. high-density data disks, 
‘“nlus its materials technology, U.S. 
market presence,’ and a substantial un- 
disclosed amount of cash, says Michael 
Hartnagel, director of the Storage Prod- 
ucts Division in du Pont’s Photosystems 
and Electronic Products Department. 
The venture also has taken an option 
on a building in King’s Mountain, N. C., 
which will become a manufacturing 
plant with a capacity of 25 million disks 
per year by the end of 1987, and up to 











50 million per year in 1988. Combined, 
the facilities should have a capacity of 
200 million disks of all kinds per year by 
1990, says du Pont vice chairman Edgar 
S. Woolard Jr. 

The venture, Woolard says, will devel- 

op and market read-only disks, write- 
once programmable ROM, and eventual- 
ly erasable disks. Erasable disks, he 
says, will use either Philips’s magneto- 
optic or phase-change technologies in 
conjunction with chemical technologies 
developed at du Pont for the disks’ sub- 
strates and coatings. 
CHEMISTRY. ‘There are two technol- 
ogies at work here,” says John Abbink, 
vice president of the International Re- 
search Department at Merrill Lynch & 
Co., New York. “The technology in the 
product itself, which Philips invented, 
and then the technology in figuring out 
how to do it economically. That’s the 
hard part, the chemistry. It’s going to 
be very gradual growth—assuming that 
erasable technology works and is not 
too expensive. Magnetic disks will al- 
most certainly always be cheaper.” 

The two companies operate a second 
joint-venture company, PD Magnetics, 
which makes chromium dioxide magnet- 
ic tape in the Netherlands. Hartnagel 
says both ventures eventually will be 
run by the same governing board of du 
Pont and Philips executives. 

Rinck predicts sales levels of $120 mil- 
lion in 1986 and $500 million in 1990. 
Such predictions, Abbink says, are “a 
bit optimistic, but probably close to the 
mark.” -Tobias Naegele 
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PARIS 
homson-CSF long has had it in mind 
to set up shop in a big way in the 

U.S. semiconductor market. Now it 

could wind up in the chips in Texas as 

the new owner of Mostek Corp. 

During talks last week with United 
Technologies Corp., parent company of 
the Carrollton chip maker, Thomson 
president Alain Gomez expressed confi- 
dence about his bid to buy all the U.S- 
based assets of Mostek—including man- 
ufacturing facilities, product line, and 
sales force—at a bargain price. Sources 
say the French bid was substantially 
less than the $75 million the Hartford, 
Conn., conglomerate wants. 

Thomson hopes to wrap up the deal 
by mid-November. But some industry 
people think it might be better for 
Thomson if Gomez didn’t succeed. Mos- 
tek, they say, would be a financial drain 
on Thomson, whose semiconductor oper- 
ations are in the red. In addition, Thom- 
son, whose offer is contingent on get- 
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WHY THOMSON-CSF WANTS MOSTEK 


ting the services of Mostek president 
James R. Fiebiger, might be unable to 
retain key managers. Thomson’s acquisi- 
tion of Mostek “would be another sink- 
hole for another foreign manufacturer,” 
thinks James L. Barlage, a vice presi- 
dent of Smith Barney, Harris, Upham & 
Co., New York. 





Competitors label 
Thomson’s Mostek bid 
a ‘recipe for disaster’ 


For Thomson, the attraction of Mos- 
tek is twofold. Its executives are con- 
vinced their goal of boosting chip sales 
to $1 billion by 1990 is largely dependent 
on building a strong presence in the 
U.S. The company had already decided 
to establish a MOS production facility in 
the U.S., so United Technologies’ deci- 
sion to shutter Mostek presented Thom- 
son with a target of opportunity. 





















“There is simply no way that you can 
be a major player in the U.S. [chip mar- 
ket] without producing there,” declares 
one Thomson executive. “We’ve already 
substantially expanded our sales pres- 
ence in the States, but that’s no substi- 
tute for having a front-end plant. With 
all of the design and development sup- 
port required for an activity like that, 
you automatically have the critical mass 
of local competence you need to gain 
the confidence of customers. It also 
makes it infinitely easier to recruit qual- 
ity personnel.” 

Thomson Semiconducteurs president 
Jacques Noels is convinced too that his 
company will be able to compete techno- 
logically only if it can be a leader in the 
dynamic random-access-memory market. 
At the moment, Thomson is making 
small quantities of 64-K parts at its 
plant near Aix-en-Provence, using 
masks acquired through a deal with Ja- 
pan’s Oki Electric Industry Co. Buying 
Mostek, whose principal business is 
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memories, would catapult Thomson into 
the midst of what it considers a busi- 
ness of strategic importance. 

Despite Thomson’s positive feeling 
about the takeover, some components 
executives are less convinced. “Talk 
about a recipe for catastrophe, this is 
it,’ says one of Thomson’s European 
competitors. “In the middle of the worst 
crisis in the history of the industry, a 
company that is, granted, improving, 
but still bleeding red ink, buys the bas- 
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AUSTIN, TEXAS 
Fe xecutives at 3M Co. hope to encour- 

age a move to volume usage of tape 
automated bonding by picking up the 
tab on TAB experimentation in the com- 
pany’s new Austin laboratory. 

Chip makers and many computer 
houses are willing to try reels of low- 
lead-count chips that have been auto- 
matically mass-bonded to special insulat- 
ing tapes, but few are spending money 
to evaluate the process for chips with 
high lead counts. Managers at the re- 
cently relocated 3M Co. Electronic Prod- 
ucts Division say that the company’s 
1,200-ft? applications lab will play a key 
role in boosting high-volume usage of 
TAB in the industry by 1987. 

“Most of our major customers are 
still in the experimental stage, and it is 
a time when you have to be f¢ 
synched in with them and work 
along with them,” notes Dennis J. 
Enright, the division’s vice presi- 
dent. In addition to giving inter- 
ested companies hands-on experi- 
ence with TAB, 38M officials hope 
to gain valuable information 
about the needs of an emerging 
tape market for high-lead-count 
devices. Even TAB assembly- 
equipment suppliers with systems 
in the 3M lab are looking for feed- 
back from users and from the 
facility. 

So this month, 3M begins sell- 
ing new TAB bonding kits that 
contain all the pieces necessary to 
evaluate the technology’s poten- 
tial. The kits, which start at 
$4,250, will support lead counts as 
high as 328. Kits include gold or 
tin tape for 250 chip sites. Compa- 
nies that buy the kits can use the 
lab free of charge. 

Lab managers say evaluation 
teams from interested companies 
will average about two days in 


the lab per visit, and 3M plans to SEEINGIS BELIEVING. This visual- Ecction station is part of 
accommodate about two compa- a large assortment of TAB equipment at 3M’s new Austin lab. types. 
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3M OPENS LAB TO BOOST 
TAPE AUTOMATED BONDING 


ket case of the business. They’ll need a 
lot more than luck to make a go of it.” 

Thomson executives discount such 
pessimism, saying they don’t plan sim- 
ply to try reviving Mostek. Their objec- 
tive, they say, is to use Mostek’s assets 
as a way of hitting the ground running 
with their own strategy in the U.S. 
“Risky? Sure it’s risky,’ says one com- 
pany source. “Do you really think we’re 
going to get into the top 10 without 
taking risks?” —Robert T. Gallagher 






nies a week. The TAB facility, which 3M 
officials say would cost a potential cus- 
tomer $300,000 to $500,000 to duplicate, 
is loaded with production-class equip- 
ment, including an inner-lead bonder 
from Jade, an outer-lead bonder from 
Farco, wafer-mounting and dicing sys- 
tems from Disco, an infrared furnace 
from Radiant Technology, test equip- 
ment, and inspection stations. 

The 8M facility also has a Calma Co. 
design-automation system for TAB lead 
routing. The system can turn out a fin- 
ished design in as little as one day, with 
an average turnaround time of about 
two weeks for production-ready masks. 
In addition, 3M has installed a fast-turn- 
around prototyping line, which will pro- 
vide custom tape designs within three 
weeks of mask completion. 








Officials at 3M—which has been sup- 
plying reels of tape-bonded chips for 
low-lead-count commodity chips since 
1972—hope the Austin lab will give new 
high-lead-count applications the extra 
shove they need to reach volume usage. 
Industry analyst William I. Strauss of 
Forward Concepts, Tempe, Ariz., has 
been following the TAB movement for 
years and believes 3M’s aggressive push 
into high-lead count products “could be 
enough to push the technology over the 
edge for volume business.” In addition, 
Strauss notes, “IBM has been very up 
front, saying it considers TAB to be the 
technology of the future...They have 
even formed an internal procurement 
group for TAB. Digitial Equipment 
Corp. also plans to have TAB in two 
years at plants in Massachusetts and 
Scotland, although they are not saying 
which computer systems will be using 
outer-lead bonding of chips.” 
POTENTIALLY FASTER. “It is now clear 
that TAB is going to take off, but not in 
the sense that everyone once thought,” 
adds Strauss, referring to earlier expec- 
tations that TAB would be used by chip 
makers for interconnection of low-lead- 
count commodity ICs. Since the late 
1960s, TAB has been used by a number 
of semiconductor makers for inner-lead 
bonding of chips to lead frames of dual 
in-line packages. TAB assembly is poten- 
tially faster because it replaces the need 
to individually wire bond interconnec- 
tions. Die interconnections are “gang 
bonded” from a beam tape that contains 
minute conductive traces. 

ca flat traces have lower inductance 
than the round wire. TAB connec- 
tions can also be routed for 
shorter leads and to keep all the 
leads about the same _ length. 
Tightly packed tape-lead intercon- 
nections are more suitable for the 
new high-speed high-pin-count 
devices. 

What’s more, TAB traces have 
proven stronger than gold-ball 
soldered wire bonds to the flat 
surfaces of chips. And TAB- 
mounted chips can be placed di- 
rectly onto printed-circuit boards, 
opening up higher board densities 
than conventional surface-mount- 
ed packages do and lowering the 
cost of volume assembly through 
automation. 

Another company that has 
been offering capabilities similar 
to those of 3M’s lab for about 
three years is Mesa Technol- 
ogies, a Mountain View, Calif., 
subsidiary of Olin Corp. Mesa’s 
application facilities are used for 
doing feasibility studies for pro- 
spective customers, including de- 
velopment of custom tape proto- 
—J. Robert Lineback 
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BRINGING ORDER OUT OF CHAOS 
IN SOFTWARE DESIGN 








Al MAY OFFER BEST HOPE FOR DEALING WITH GROWING COMPLEXITIES 


by Alexander Wolfe 


oday’s engineers need more help than ever to navi- 
gate their way through increasingly large and com- 
plex software-development projects. But relief is on 
the way in the form of modern software-develop- 
ment tools that promise to bring an efficient devel- 
opment environment to designers who have long struggled 
with printouts and patches. These tools—which include a host 
of design methodologies—are turning chaos into order and 
improving productivity and should provide a more streamlined 
development process. 

Forward-looking tool developers are working with artificial- 
intelligence and graphics techniques to enhance tomorrow’s 
software-engineering environment. Structured design, ad- 
vanced by proponents of the Yourdon design methodology and 
of program-design languages, is already becoming a necessity 
for serious software developers. Structured design creates 
software consisting of separate modules with well-defined in- 
terfaces; the individual modules incorporate top-down pro- 
gramming techniques. 

On the marketing side, users have better access to products 
as bigger companies enter cooperative marketing agreements 
with smaller software-tool makers. And in the business world, 
software tools are turning end users into budding developers 
of applications software for the ere arena. 

Particularly high on the cost- 
conscious engineering communi- 
ty’s list is life-cycle support. The 
software life cycle lasts from 
specification until obsolescence 
and encompasses configuration 
control, documentation, and 
maintenance—often over a peri- 
od of 20 years. In the past, these 
areas have been neglected. Yet 
engineers now realize that fu- 
ture systems, which will run to 
millions of lines of code, will be 
impossible to manage effectively 
without all-inclusive tools. 

In the future, AI may offer 
the best hope for dealing with 
the burgeoning complexities of 
software development. “We’re 
trying to address the difficulties 
in building general software 
packages by using a tool that is 
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1. Al APPROACH. Traditional soft- 
ware-development techniques (a) 
use manual iteration. The artificial- 
intelligence knowledge-base ap- 
proach (b) automates analysis at the 
specification level. 
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built on AI technology,” says John Anton, president and co- 
founder of Reasoning Systems Inc., Palo Alto. The company’s 
research on a knowledge-base approach to software design 
has resulted in a sophisticated expert system for software 
development. 

Reasoning Systems wanted to automate the entire software 
life cycle, supporting the software-development process from 
specification through maintenance. But such an ambitious 
goal could not be built on existing tools and techniques, ac- 
cording to the company. Thus the AI knowledge-base ap- 
proach was required. 

“Knowledge based means that some of the diverse logical 
materials of the programming process are factored out and 
represented formally in a knowledge base,” said Reasoning’s 
senior computer scientist Gordon Kotik in a recent paper that 
he cowrote. This knowledge base takes the form of rules; the 
current version is written in the AI programming language 
ZetaLisp. 

Reasoning’s system is used to generate working programs. . 
The manual method of generating code from specifications 
(Fig. la) becomes automated (Fig 1b). In practice, the user 
would begin by entering a specification. Next, the process of 
incremental refinement begins. The specification is run 
through the system and is analyzed according to the rules 


Electronics/ November 4, 1985 





stored in the knowledge base. Through applying the rules, the 
specification is decomposed and refined into a more detailed 
structure, one that is a step closer to the target machine code. 

This process is repeated. Successive levels of rules are ap- 
plied to the specification to get it to progressively lower ley- 
els. Finally, the specification will emerge rewritten in the 
target programming language. 

Working from the specification level is the key to Reason- 
ing’s claim of a new way to support the software life cycle. 
The system validates all user designs, upgrades, and changes 
at the specification level. This ensures that design errors— 
such as a deadlock situation in a real-time system—are caught 
before the implementation, or coding, stage. 

Just as important, specification, design breakdown, coding, 
and documentation functions are, in effect, integral. A change 
in the specification will automatically ripple through the sys- 
tem and be factored in. This is in marked contrast to the 
typically haphazard and error-prone approach to updating. It 
is well known among engineers that the final code rarely 
matches the specification, which often makes maintenance 
extremely difficult. 


A SELF-DESCRIBING COMPILER 


The real power of Reasoning’s technology becomes appar- 

ent, the company claims, when the general programming 
knowledge stored in the knowledge base is coupled with do- 
main-specific knowledge. Domain-specific knowledge takes the 
form of AI rules that represent information on the applica- 
tions environment. Thus an aerospace company might load up 
on rules that relate to the special requirements of real-time 
avionics software; another company might focus on compiler- 
development rules. This is somewhat analogous to taking a 
stripped-down medical AI-based system and customizing it for 
either an orthopedic surgeon or an ophthalmologist. 
_ Perhaps the most interesting feature of Reasoning’s system 
is that it is self-describing. This means the system’s compiler 
could generate the code for itself from a specification-level 
description of itself. 

Anton emphasizes that Reasoning is not offering a product 
so much as a technology. The company does have a commer- 
cial knowledge-base system, known as Refine, but is not mak- 
ing it available off the shelf. But Reason- 
ing is marketing its technology. Most re- 
cently, Lockheed Missiles and Space Corp. 
signed a long-term contract with Reason- 
ing Systems. The agreement calls for the 
development of knowledge-base applica- 
tions generators in communications and 
other embedded systems, and for training 
Lockheed personnel in the company’s 
technology. 

Ever since Go To statements became 
taboo with the advent of structured de- 
sign, programmers have been desperately 
seeking structure in their software. A 
host of techniques have evolved to help 
them in their quest to design the well- 
tempered program. 

Of these, the Yourdon design method- 
ology has emerged as perhaps the most 
popular tool. The Yourdon technique is 
also referred to as the DiMarco method- 
ology, after Tom DiMarco, author of a | 
widely read book on the subject. It offers 
a way to look at complex problems and \ 
determine the best way to turn an idea 
into a program consisting of multiple 
modules. 
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techniques to industry through training courses and seminars. 
Yourdon and the Cadware Group Ltd., New Haven, Conn., 
formed a joint venture to develop and market Yourdon design 
tools. The products, sold under the new Yourdon Software 
Engineering Co. banner, will run on personal computers. 

Its just-announced Analyst Toolkit is gaining acceptance, 
according to Paul Radding, president of the new concern. 
Engineering companies are already familiar with the idea of 
designing hardware using tools such as computer-aided design 
and manufacturing, he says. “They readily see that these 
same types of tools can be applied to the software world to 
increase programmer productivity.” 


COMPUTER-AIDED PROGRAM WRITING 


The Analyst Toolkit implements the concepts explored pre- 
viously in Yourdon’s training courses. “We've taken all the 
methods and the techniques that we’ve been teaching for the 
last 10 years and put it all on the computer,” says Radding. 
The toolkit focuses on the analysis side of the software-design 
process, notes Radding. To this end, it implements three dif- 
ferent types of graphics that are specific in the Yourdon 
design methodoloy: data-flow diagrams, entity relationships, 
and state transitions. In addition, the system has a documen- 
tation facility as well as the ability to tie the system in to such 
existing products as programs for data-base management. 

“I think there’s really a difference in philosophy between 
ourselves and some of the other tools that are out there,” 
says Radding. “We don’t believe the world needs yet another 
screen painter or report writer, especially at the personal 
computer level. Our effort is to provide a reasonably low-cost 
tool for analysis and design.” 

Analyst makes structured design more practical because it 
makes it easier to do, says Radding. “We teach people that if 
you follow all the rules, you get a really fantastic system. The 
problem is that when it’s very labor-intensive, people tend not 
to follow all the rules. With the automation, you can type in a 
few commands and get the assistance of the computer.” Thus 
an engineer can concentrate more on the analysis portion of a 
project, experimenting with different designs by trying out 
different data-flow diagrams. 

More than 400 Analyst Toolkits have been sold since the 
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One company, Yourdon Inc., New York, 2. STRUCTURED APPROACH. Graphical representation of data-flow diagrams is the key to 
has done missionary work, bringing the systems that make use of the Yourdon structured-design methodology. 
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product was introduced commercially 
this past March, though initial use 
and testing began a year earlier. It is 
slated for introduction in the UK late 
this year or early next year. 

Also highly touted is Rule Tool, 
which lets users define their own 
strategies for developing software. 
“We think that Rule Tool is what 
really differentiates our product 
from the rest,” says Radding. The 
Rule Tool, which is an optional add- 
on to the Analyst Toolkit, allows us- 
ers to come up with their own sym- 
bols and methodology for building 
systems. 

‘So if you believe in using graph- 
ics, but not Yourdon graphics, you 
can design your own,” says Radding. 
“The person within a company who 
specifies standards for systems de- 
velopment could implement those 
standards on our system.” All ana- 
lysts and programmers using the 
system would immediately be 
brought into compliance with these standards. Yourdon is now 
investigating using Rule Tool to implement documentation 
standards for military-software projects. 

Another proponent of the Yourdon design methodology is 
Isdos Inc., Ann Arbor, Mich., which recently introduced Struc- 
tured Architect, a software-design tool that runs on stand- 
alone personal computers. The product is actually the out- 
growth of research begun in the late 1960s at the University 
of Michigan. At that time, Daniel Teichroew of the universi- 
ty’s Industrial and Operations Engineering Department led a 
team seeking to automate the software-verification process. 
The result was Isdos’s first product, a mainframe-based struc- 
tured-design tool called the Problem Statement Language/ 
Problem Statement Analyzer. 

Now the company is tackling the IBM Corp. Personal Com- 
puter and PC-compatible software-tools market. “We haven’t 
seen anything that does as much on a PC as our product 
does,” claims company president Teichroew. Structured Archi- 
tect, which offers graphical representation of data-flow dia- 
grams (Fig. 2), features a built-in “encyclopedia” of Yourdon 
rules. The encyclopedia manages all information about dia- 
grams, processes, and data. Thus it detects design errors and 
alerts the user to them. In addition, Structured Architect 
automatically produces documentation, including standard re- 
ports such as minispecs and data dictionaries. 

Though a big-picture approach is essential to the success of 
a project, each effort is distinct. Analysis tells what it is that 
has to be done, whereas design defines how it is to be done, 
notes marketing manager Joseph Oates. 

“We focused on the front end of the [software] life cycle, 
where the requirements were,” says Teichroew. The front- 
end, or analysis, phase of a software project is critical, argues 
Oates. Typically, 40% to 70% of a programmer’s time is spent 
on clerical tasks, he says. Structured Architect automates 
these, so users are free to concentrate on designing. “Struc- 
tured Architect should double productivity and at the same 
time produce a much better product for hand-off to the next 
stage of the design process,” Oates says. 

Further along the design chain, the company has developed 
a new software package designed to fit between the Struc- 
tured Architect and the Problem Statement Language/Prob- 
lem Statement Analyzer. Its function is to manage the soft- 
ware-integration process on projects with multiple program- 
mers. This package checks software changes and updates for 
validity and determines whether the individual programmer is 
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Keep the indicated correction [Y or NI? | 


Digital Equipment Corp.’s language-sensitive editor, shown in split-screen 
mode, automatically presents users with required and optional statement completions. 
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authorized to make that change (a function called scope of 
authority). The idea is to catch all the errors before the imple- 
mentation phase, says Oates. He claims that the package will 
provide the same “integration integrity” as would be obtained 
with a 24-person review process. 

Program design languages are also aimed at imposing 
structure on software design. These tools have made marked 
inroads into engineering over the past several years. Program 
design languages are an English-like formalized notation used 
to represent the operation of a program. For software engi- 
neers, they are thus a sort of lingua franca on printout 
paper. Ideas can be reviewed, analyzed, and refined without 
having to wade through the complexities of a full-blown pro- 
gramming language. 


GOODBYE, FLOW CHARTS 


A program design language should provide a framework 
for expressing a number of software architectural concepts, 
according to Nancy Yavne, an engineer at Mayda Software 
Engineering, Rehevot, Israel. These include allocation of func- 
tions to modules, definition of data structure, definition of 
procedural structure, and specification of intercomponent and 
external interfaces. 

For maximum effectiveness, the language should be used 
on a project through the full software life-cycle. During the 
requirements-gathering stage, it serves as a communicator 
between customer and programmer. In the design phase, it 
will express the decomposition of the project into modules and 
interfaces. When programming, it will allow for step-wise 
refinement. In the lab, the program design language will help 
direct testing and debugging. And during maintenance, it will 
allow for a repeat of the entire process for each new version 
of the software. 

With the advent of modern software-engineering tech- 
niques, program design languages have almost completely 
replaced flow charts as the preferred means of software docu- 
mentation. Mayda’s SDP, for Software Development Proces- 
sor, is typical of current offerings. It requires a minimum of 
64-K bytes of memory and is available in versions for IBM, 
Control Data, Digital Equipment, and Data General machines. 
An Ada/SDP, for generating a program design language com- 
patible with the Ada programming language, will be upcom- 
ing in DEC’s VAX/VMS, Data General’s MV, and Unix system 
versions. 

In industry, a package now popular is Caine, Farber, and 
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- statement. “For people who are just 
getting up to speed on the syntax of 
a language, this is a great help,” 
says Kendall. 

The editor is available for use with 
a variety of programming languages 
including Fortran, Pascal, C, and 
Bliss. But the key language is Ada, 
says Kendall, and not coincidentally, 
it is lengthy and time-consuming to 
learn. A user can call the compiler 
from the editor; both editor and com- 
piler work together in a split-screen 
windowing mode. “It gives you a 
very tight loop for writing code, 
changing it, debugging it, and going 
back again while staying in one mul- 
tiple tool,” says Kendall. 

During testing, DEC’s VAX Per- 
formance and Coverage Analyzer al- 
lows software engineers to catch er- 
rors that may have slipped past ordi- 
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4. PROFILES. Software Component Group’s Probe 68K, a debug and analysis tool for use with nary debugging methods. It collects 
Motorola’s 68000 microprocessor, supports display and alteration of register and memory content. data on how much time is spent in a 





Gordon’s PDL, used by GTE Communications System Division 
to aid in designing software for large defense projects. Other 
available languages include Logicflow, from Logicon Ltd., 
London, and Schemacode, developed at France’s Ecole Poly- 
technique. In addition, Ada-based program design languages 
are offered by IBM, TRW, GTE-Sylvania, and Softech. 


A LANGUAGE TEMPLATE 


Many major computer and software houses are taking a cue 
from PDL in that they are focusing on the full software life 
cycle. Most are not content to market single software-engi- 
neering tools. Instead, a brute-force approach seems to be the 
rule. Catalogs contain dozens of product listings as the compa- 
nies look to woo a wide range of potential customers from the 
software cradle to grave. : 

At Digital Equipment Corp., Maynard, Mass., cooperative 
marketing agreements with outside companies are the means 
to broaden the range of software-development tools available 
to users. “We’re expanding our focus to look at tools which 
support the entire life cycle,” says Mike Kendall, marketing 
manager in DEC’s engineering systems group. 

In the upfront area of requirements analysis, DEC is per- 
forming a technical evaluation of the Tektronix Inc. SA design 
tool, with an eye toward a cooperative marketing agreement. 
SA will run on the VAX family. A graphical analysis tool, SA 
runs in a multiuser environment for lower cost; it can also 
operate in a single-user work-station mode. Currently, DEC 
and Tektronix have a cooperative marketing agreement for 
Tektronix’s microprocessor-development tools that run on 
VAX/VMS and VAX/Ultrix-based computers. 

For a project’s software-design phase, DEC is cooperatively 
marketing several program design languages to run on VAX 
systems. A popular product, according to Kendall, is Su- 
perPDL, from Advanced Technology International, New York. 
DEC also offers Mayda’s SDP and Ada/SDP. 

One home-grown DEC design tool is the VAX Language- 
Sensitive Editor (Fig. 3), which gives programmers a template, 
or layout, for the language they are working in as well as all 
the proper formatting, with indentations already in place. In 
addition, it performs verb completion and shows users re- 
quired and optional statement completions. 

For example, a user might enter an If statement. On a 
single-keystroke command, the Language-Sensitive Editor will 
complete the statement, showing its basic structure and, in 
parentheses, what is optional and what is required within the 
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module, what registers are accessed, 
and what source statements are called. The information can 
be displayed in histogram or numerical form. Such testing can 
catch a subroutine that is never called in the course of execut- 
ing a long program, thus pointing up a possible design flaw. 

Data General Corp., Westboro, Mass., has also brought a 
number of outside manufacturers into its software-tools fold. 
For managing the software-development process, Softool 
Corp.’s Softool productivity system is offered. And for Eclipse 
users working in the Pascal programming language, Data 
General is offering the MicroSet-86 and PascalSet cross-devel- 
opment tools from First Systems Corp. 

Microtec Research Inc., Sunnyvale, Calif., a maker of tools 
for microprocessor developers since 1974, has also hooked up 
with Data General. The company’s assemblers, loaders, com- 
pilers, and debuggers support target-code generation for some 
20 microprocessors including Intel’s 8086, Motorola’s 68000, 
and Zilog’s Z8002. Data General is cooperatively offering the 
company’s tools for its Eclipse line of superminicomputers. 

For applications aimed at the 68000 chip, a debugging and 
analysis tool comes from Software Components Group. The 
Santa Clara, Calif., company’s Probe 68K features system 
profiling—that is, a display of the status of the program 
under test (Fig. 4). Register and memory content can be 
altered during the debug session by the user. In addition, the 
user can query Probe on the state of the system at large and 
of selected processes. 

System incident breakpoints are a unique feature, says mar- 
keting manager Stuart Schlitt. The product can trigger break- 
points on events, or incidents such as kernel calls, state 
changes, and input/outputs. Thus process-state changes, mes- 
sage and event passing, and resource and I/O requests can be 
captured selectively to pinpoint trouble spots in the user’s 
software design. Under development is an enhanced version 
of Probe, as well as tools aimed at Motorola’s 68020. 


DEBUGGING IN SIMULATION 


For probing real-time systems territory comes another soft- 
ware tool, from Systems and Software Inc., Costa Mesa, Calif. 
The company recently introduced SoftProbe/87, a software 
package that simulates the execution environment of Intel 
8086, 8087, and 80186 microprocessors on a Digital Equipment 
Corp. VAX superminicomputer or a Motorola MC68000-based 
computer. “This translates into added software-development 
productivity, because the entire process of debugging and 
testing can now take place on the multiuser host, prior to 
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5. ADEPT. The PDS-Adept applications generator guides business data-base users through a series 
of questions, or parameters, that are used to drive the package’s data-processing functions. 


target hardware prototype availability,’ according to company 
president Y. P. Chien. 

The simulator allows symbolic debugging of a user’s pro- 
gram. In addition, it offers program-execution trace. Program 
execution history may be displayed in either assembly-lan- 
guage statements or high-level-language statement numbers. 
Through an on-screen windowing interface, SoftProbe allows 
switching between debugging, editing, and compiling modes. 

Some manufacturers are combining debuggers with editors 
and analyzers into one streamlined package. Known as soft- 
ware-development environments, they are meant to serve as 
self-contained laboratories for designing programs. Today, the 
trend in software environments is evolutionary rather than 
revolutionary. In fact, many such systems have hit the market 
over the past year. 

Business-software developers are seeing some equally inter- 
esting new tools. An additional twist is that many of these 
business-oriented tools are aimed not at traditional software 
developers but at users farther down the software chain. 

In this area, Mainstay Software Corp. has carved out a 
niche for itself. The Denver company markets a software 
package—also called Mainstay—that combines a mainframe- 
like analytical data-base-management system with a readily 
tailored user interface. Running on IBM PC/XTs and PC ATs 
equipped with hard disks, the package allows value-added 
resellers to rapidly build sophisticated custom software prod- 
ucts, according to Mainstay president Dan Walkovitz. 

Typically, data-base systems and spreadsheets have been 
separate entities, says Mainstay cofounder and vice president 
of product development David E. Bakkom. ‘What we’ve tried 
to do is break the underlying pieces [of each system] down to 
building blocks and put the best pieces of each together.” 

Applications programs are generated using menus provided 
by the Mainstay software. One menu sequence, called the 
form painter, lets programmers design screens using a stan- 
dard template. Definition of the screen fields as well as vari- 
able names, type, and range are all handled by menus. In 
addition, the software has what Mainstay bills as a unique 
data-base manipulation feature. ‘“Multidimensionality allows 
you to look at the slices of data that you want,’ says 
Walkovitz. 

One of Mainstay’s target markets is the rapidly growing 
electronic information industry. Companies such as Dun & 
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Bradstreet, McGraw-Hill, and Dow 
Jones are investing heavily in tech- 
nology to manage their huge data 
bases and deliver information to 
subscribers through computer net- 
works. Mainframes control much of 
this front-end information 
processing. 

But Mainstay gives end users— 
the information-service subscrib- 
ers—the ability to analyze and ma- 
nipulate the data they have pur- 
chased on personal-sized machines, 
its developers say. In fact, several 
such applications programs, devel- 
oped using Mainstay, are already 
on the market. These include the 
Microscreener data-base program, 
developed by Standard & Poor’s 
Compustat Division for its subscrib- 
ers, and the United Bank of Den- 
ver’s Deal Maker. 

Such applications generators— 
packages for users to rapidly devel- 
op prototypes and test applications 
software—may be the wave of the 
future in the business world. They 
do have limitations—for example, they cannot develop ex- 
tremely complex, highly customized programs—yet they are 
perfectly adequate for developing programs to design forms 
and analyze many kinds of data-base information. 

A new applications generator that specializes in data bases 
for business was recently announced by Parameter Driven 
Software, Birmingham, Mich. The PDS-Adept applications 
generator is menu-driven. It guides users through a series of 
questions, or parameters, that then drive the package’s data- 
processing functions (Fig. 5). Two sequences guide the user 
through designing a form and specifying the calculations to 
be performed on selected data. The company claims that, with 
minimal training, users without programming experience can 
develop general ledger, accounts receivable, and inventory 
applications programs, among others. 


OVER THE HORIZON 


Beyond the latest products offered for software design and 
business applications loom improvements that will enhance 
the software environment even further. Eye-catching may be 
the best way to describe another class of tools that will play 
an important future role in automating the first, or develop- 
ment, phase of the software life cycle. These are known as 
visual programming and visual simulation tools [Electronics, 
Oct. 7, 1985,.p. 49]. The idea is to bring the software designer 
closer to the implementation process through the use of visual 
software models. These tools will be more sophisticated than 
most currently available graphical-design aids, delving deeper 
into the intricacies of a developer’s software. Current re- 
search in this field is under way at AT&T Bell Laboratories, 
Brown University, the University of California at Berkeley, 
and the University of Southern California. 

Also among tomorrow’s toolsmiths will be the Microelec- 
tronics and Computer Technology Corp., the Austin, Texas, 
high-tech consortium. MCC’s Software Technology Program 
has recently announced project Leonardo, for Low-cost Explo- 
ration Offered by the Network Approach to Requirements 
and Design Optimization. Leonardo’s long-term goal is report- 
edly a prototype-development environment, whose technology 
will be more advanced than current industry efforts in soft- 
ware-development environments. Improving engineers’ pro- 
ductivity throughout the software life-cycle is one aim of this 
environment. L 
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Extend the capabilities of your IBM AT 
by using RTCS’s implementation of 
Intel’s iRMX86 Operating System. 


Don’t buy expensive hardware to 
get professional real-time multi-tasking 
capabilities. For around $1400, you can 

have the ability to respond to randomly 
occurring events in real-time. RTCS pro- 
vides this capability to the IBM AT user 
with AT/RTX, a preconfigured version of 
Intel’s powerful IRMX86 operating 
system. 


DID YOU KNOW 
YOU'RE 
ALREADY 
SITTING ON A 
REAL-TIME 
MULTI-TASKING 
COMPUTER 
SYSTEM? 


Kodak, Cummins Engine Co., 
omputer Science Corp., and CTI 

have found AT/RTX to provide an efficient 
foundation for developing applications 
involving energy management, process 
control, data communications, medical 
electronic equipment, and more. And, with 
AT/RTX, their applications run 20% faster 
than Intel’s System 86/310. 

Also available from RTCS is 
PC/RTX, Real-Time Multi-user Multi- 
tasking Operating System for the IBM PC 
and XT: Intel languages such as Pascal, 
Fortran, PL/M, and C. For users not re- 
quiring real time capabilities, RTCS offers 
the RTCS/UDI which has become the in- 
dustry ’s defacto standard for running 
Intel software on MS-DOS based systems. 

Before you go out and buy expensive 
hardware for capabilities you’re already 
sitting on, call RTCS today. 


(805) 987-9781 


Getting the most from what you have. 
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Squeeze the excess 


out of 
circuit board design. 


Avoid unnecessary layers in printed 
circuit boards. Shorten conductor runs. [m- 
prove design accuracy. | 

Let the IBM Circuit Board Design Sys- 
tem 2 help. CBDS is highly interactive soft- 
ware that helps you optimize your board 
designs by automatically handling all the 
details of a layout as design advances. Even 
after a designer has worked on a board for 
hours, CBDS can generally suggest ways to 
simplify it. 

CBDS handles every aspect of board 
design. You start with a schematic or 
netlist, and the system helps you create a 
physical layout. It incorporates a simulator 
that verifies the logic design, including 
propagation delay and gate loading, and 
generates digital test patterns to drive a 
production-line tester. It creates tapes for 
photo plotters and numerically controlled 
production machines. At every step of the 
process, CBDS automatically insures that 
you've conformed to your design rules. 

Fewer Layers 3 

You can get a board with fewer layers 
and drillholes—which means less costly, 
more producible boards and better yields. 

Design output is generated automati- 
cally from design data. And system re- 
sources can be shared by multiple users, 
who don’t have to be computer experts. 


CBDS is designed for simplified operation 
by non-DP professionals. : 

CBDS, with its complete design-to-man- 
ufacturing capability, is competitive in 
price whether you have a few workstations 
or many. It works with a range of IBM 
systems from the 4300 series to the 308X 
family of processors. And with the IBM 
2080 Graphics System workstation, you can 
work in vivid color. 

Make sure your printed circuit boards 
are the best they can be. For more informa- 
tion about the IBM Circuit Board Design 
System, call IBM toll free at __ 
1600 IBM-2468, Ext. lll. = = eee 
Or return the coupon. 


TBM 11/4 
| DRM, Dept. BX/111 

| 400 Parson’s Pond Drive 

| Franklin Lakes, NJ 07417 


| I want to squeeze the excess out of circuit boards. 


|] Please send me more information on the IBM 
| Circuit Board Design System 2. 


|] Please have an IBM representative contact me. 
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Sire, the 
PROGRAMMERS 
are GEItING restless! 





November 18, 1985, at SIGAda in Boston, 
_. ALSYS will open the doors to Ada... 


With Ada compilers for 15 computer models With Ada programming tools 


Apollo Domain DN300, DN320, DN330, DN400, AdaQuery 
DN460, DN550, DN600, DN660. (Complete, searchable on-line Ada Language Refer- 
SUN Workstations 2/50, 2/100, 2/120, 2/160, 2/170. ence Manual.) 
Hewlett-Packard 9000, Series 200, 300. AdaViewer 
With an Ada cross-compiler (Unique viewing tool for Ada programmers.) 
DEC VAX 11/730, 11/750, 11/780, 11/785, and MicroVAX I With more compilers in development 
Cross-Compiler to Altos ACS 68000. IBM-370 Compiler under development at Alsys Ltd., U.K. 
With Ada training products Hewlett-Packard 1000 Series A900 Compiler under de- 


velopment at Alsys Ltd., U.K. 
IBM-PC/AT and IBM-PC/XT Compilers under develop- 
ment at Alsys, Inc., U.S. 


You Know Fortran—Ada is Simple 
(12 Lesson Computer-Aided Instruction for those 
who know Fortran.) 

Lessons on Ada 


(2-Volume, 27 lesson CAI course running on IBM- 
PC and VAX.) 


Ichbiah, Barnes and Firth on Ada 
(27 video tape overview of Ada by language 


- lees 





Alsys, Inc. * 1432 Main Street * Waltham, MA 02154 + U.S.A. * Phone: (617) 890-0030 « Telex: 948536 
Alsys, S.A. * 29, Avenue de Versailles * 78170 La Celle St. Cloud * France * Phone: (3)918.12.44 * Telex: 697569 
Alsys, Ltd. * Partridge Hse, Newton Road * Henley-on-Thames * Oxon RG9 1EN, England * Phone: (0491) 579090 * Telex: 846508 


®) Ada is a registered trademark of the U.S. Government (AJPO). 
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he most recent surge of new technologies 
into consumer products happened in the 
haleyon days of the early 1980s when 
such innovative products as personal 
computers and video cassette recorders 
burst on the scene. This has slowed considerably in 
the past year or so, as designers focused more on 
refinements to existing products rather than com- 
ing up with entirely new product categories. 
These technical refinements, however, are result- 
ing in a host of product improvements that are 
highly visible to customers. New models of VCRs, 
for example, are smaller and lighter thanks to a 
higher-density video tape coated with chromium. 
Charge-coupled-device imaging technology is being 
honed for use in still-video photography. These im- 
provements are ushering in the era of all-electronic 
cameras. And the optical disk promises to store 
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MANUFACTURERS REFINE ESTABLISHED TECHNOLOGIES 


by David M. Weber 





























VCRs are getting smaller yet have 
more features. Optical memory is 
bigger and simpler. And liquid-crystal 
TV is brighter than ever. But until 
manufacturers bring down prices, 
consumers will still buy equipment 
based on established technologies. 
Last part of a 5-part series. 








huge amounts of audio, video, and textual data. 
Liquid-crystal-display technology is also leading the 
way to flat-screen TVs that will use less power than 
a CRT without sacrificing any picture resolution. 

These technology improvements are helping to 
fuel a still-robust demand for most categories of 
consumer electronics. The dollar value of the home 
electronic entertainment and information-systems 
market should grow about 20% annually from now 
until the end of 1987, giving manufacturers the 
capital to develop and market new products as well 
as to explore new technologies for the next genera- 
tion of equipment. This year, U.S. consumer-elec- 
tronics sales will hit $25 billion. 

Leading the market will be VCRs, growing at a 
U.S. sales rate of about 40% annually. Worldwide, 
11.5 million VCRs will be sold this year. But manu- 
facturers cannot count on such growth much long- 
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er—VCR makers have enjoyed 
100% annual growth for the past 
four years—because the market 
may be nearing saturation. So 
most manufacturers are looking 
hard for new growth products. 

Sony Corp. is one of them. It 
has adopted a bold strategy to 
pique the interest of jaded con- 
sumers as well as to combat any 
softness in VCR sales due to satu- 
ration or to the growing world- 
wide dominance of the competi- 
tive VHS format. The Tokyo com- 
pany is billing its 8-mm camcorder 
as the eventual standard for home 
video recording; it aims to eclipse 
8-mm film as well as competitive 
electronic formats. 

Sony’s designers put several 
technical innovations to work in 
the Mini-8 CCD-M8U to wrest 
high performance from the small unit. The new camcorder is 
about the size of a paperback book and weighs 1 kg. The 
system owes its lightness and compactness to the develop- 
ment of high-density video tape coated with tightly packed 
chromium metal rather than the chromium oxide particles 
used in conventional video tape. Higher tape density permits 
image compression and leads to the miniaturization of the 
entire system by eliminating the need for %-in. tape. 

Replacement of the fixed-head control track of %-in. VCRs 
is also pushing miniaturization. In the 8-mm format, four 
signals recorded with the video image onto the tape position 
the rotating heads. When the tape is played back, a signal 
processor within the Mini-8 automatically adjusts the relation- 
ship of the four signals for optimum picture clarity. The tape 
can be smaller because it doesn’t need the extra track. 

During playback, microprocessor-driven filters separate the 
video and FM audio-frequency components of the combined 
signal—which also serves to eliminate crosstalk when the 
signal is demodulated. In addition, the expanded frequency 
response made possible by the moving video heads permits 
the recording of pulse-code-modulation digital stereo. Voice- 


overs and background music can be dubbed in pem onto previ- 


ously recorded 8-mm video tape. 

Another useful feature for dubbing is the flying erase head 
on the rotating drum. Unlike the fixed heads of conventional 
VCRs, which cut across several tracks as the tape is moved, 
the new erase heads can move independently and access 
tracks that the user chooses. As a 
result, the user can select individ- 
ual fields to erase, so the editing 
looks more professional. “With 
the advent of 8-mm video, the 
home-electronics industry is see- 
-ing the disappearance of the dis- 
tinction between audio and video 
and taking a turn toward the mar- 
riage of these media,” says Sony 
president Norio Ohga. 

Other companies are tapping 
the potential of the 8-mm format. 
Like Sony, Eastman Kodak Co. is 
using CCD imaging technology 
and spaced, rotating video heads 
in its modular 8-mm video record- 
er. Under a marketing agreement 
with the Rochester, N. Y., photog- 











eral products based on the 8-mm 
video concept. 

Kodak’s modular video system 
differs from Sony’s in that the re- 
corder and camera function as 
separate units that can be linked 
by means of snap-in connectors. 
By offering consumers such op- 
tions and accessories as autofo- 
cus, alphanumeric-character gen- 
eration, and zoom lenses, Kodak 
is giving the user more creative 
control over personal and profes- 
sional communications, says 
Charles R. Wilkinson, director of 
commercial markets development 
for Kodak’s Consumer Electronics 
Division. 

But the manufacturers of 2-in. 


MODULAR. With Kodak’s 8-mm video system, consumers can camcorders aren’t standing still. 
mix and match components for several imaging options. 


Matsushita Electric Industrial Co. 
and Japan Victor Corp. are con- 
tinuing to shrink the size and weight of their VHS machines 
by reducing the drum diameter from the 62 mm in the first 
generation of camcorders to about 41 mm in the second- 
generation equipment [ElectronicsWeek, Jan. 7, 1985, p. 9]. 
Drum weight drops correspondingly from 255 g to 1384 g. The 
unit maintains tape contact within a full-sized VHS cassette 
because the tape is wrapped 270° around the drum instead of 
the 180° in tabletop units. Faster drum rotation of 2,700 rpm, 
compared with 1,800 rpm, sustains the same 19-ft/s writing 
speed of standard VHS machines. The machine’s four heads— 
each of which is 90° from its neighbor—provide the same 
repeating sequence of azimuth angle as in a full-size VCR, 
ensuring comparable picture quality. 

To make the unit even more compact, designers have recon- 
figured the tabletop model’s printed-circuit board to fit into 
the space freed by the smaller drum. Adding to the space 
saving of JVC’s tighter tape wrap is an innovative cassette 
housing that fits the %-in VHS tape into less space. 

Until the 8-mm format is adopted more widely, even Sony 
will keep pursuing the %-in. format in camcorders. Although 
Sony has not redesigned the camcorder’s electronics or tape 
packaging as extensively as Matsushita and JVC have, its 
Beta-format machines also use a reduced-size drum (45 mm, 
compared with the Beta-standard 75 mm) and tighter (300°) 
tape wrap to achieve an overall size reduction on a scale 
comparable with that achieved by the VHS manufacturers. 

Sony often takes > lead in introducing new technology. In 

= wy 1982, chief executive officer Akio 
Morita toured the world to pro- 
mote an invention that was to 
stand the photographic world on 
its ear. Originally scheduled for 
U.S. introduction in the spring of 
1988, it was going to be the elec- 
tronic alternative to a film camera 
in home photography. But the 
Mavica, for magnetic video cam- 
era, never reached retailers. 

Unlike any other camera for 
the consumer market, the Mavica 
used a magnetic disk to record a 
still video image in color, which 
could be played back instanta- 
neously through an adapter on an 
ordinary TV. With a special mo- 
dem, also supplied by Sony, the 


raphy giant, Toshiba Corp., Kawa- VIDEOSTILLS. In Kodak's System 7000, film images are trans- image could be transmitted over 
saki, Japan, will manufacture sev- ferred toa video disk, whichuserscanthenviewonahomeTV. phone lines anywhere in the 
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world: grandma in Hawaii could use her 
TV to see snapshots of little Heather’s 
birthday party in Vermont as soon as 
they were taken. Cost for the entire sys- 
tem was to be about $1,000 once Sony 
ramped up for full-scale production. 
However, another magnetic alterna- 
tive to film is on the brink of resurrec- 
tion this year, as Matsushita makes 
plans to bring out its own electronic still 
camera. The camera is based on the 
same CCD imaging technology that 
Sony used in the Mavica—which pro- 
vides a resolution of about 300,000 pix- 
els from a thin-film, double-gap video 
head. Other specifications are similar, 
too: high-resolution picture quality of 
350 horizontal and 400 vertical TV lines; 
50 pictures on an industry-standard (ap- 
proved in May 1984 by 32 companies in 
the camera and video industries) still- 


seven shots per second for continuous 
photography, and the ability to transfer a video image to a 
printer or to a distant receiver by modem. 

Final marketing plans for the camera haven’t been complet- 
ed. But the Osaka, Japan, company will aim its new technol- 
ogy at users in industrial and medical fields before it targets 
consumers, say some market observers. 

Kodak, too, sees the potential of still video photography but 
is taking a more cautious approach than that of its Japanese 
competitors [Electronics, Oct. 21, 1985, p.20]. In Kodak’s 
view, 35-mm film will continue to dominate home photogra- 
phy. “It’ll be a decade or more before anyone makes an 
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WRITE AND ERASE. Matsushita’s erasable opti- 
cal-memory disk recorder can place up to 10,000 
video floppy disk; an exposure rate of video images on a 20-cm disk. 





electronic still camera with the image 
quality of today’s films,” says Robert C. 
Sharp, vice president of Kodak’s Photo- 
finishing Systems Division. “But our 
market research shows that there is a 
great deal of consumer interest in ‘soft’ 
viewing—the ability to look at film on a 
TV screen.” Video processing of 35-mm 
film images is an idea whose time is 
already here, according to Kodak. 

Like Sony and Matsushita, Kodak will 
probably take a shot at the consumer 
market with a still video camera. But 
for now it is test marketing two new 
products: the System 7000, which per- 
mits the transfer of film images to mag- 
netic disks in the 2-by-2-in. high-density 
metal-particle still-video floppy-disk for- 
mat for viewing on a TV or monitor, and 
the Color Video Imager, which makes 
color prints of an image from a TV or a 
monitor. 

Kodak is conducting market tests for 
the 7000 at its processing laboratories. The labs are expected 
to handle about 20 orders a day. During the transfer proce- 
dure, the film is scanned and optimized for TV. With a joy- 
stick, an operator corrects color balance, brightness, and con- 
trast on a waveform monitor before storing the image on the 
video disk. 

The color video imager will go on sale early next year for a 
list price of $700. Kodak sees its biggest potential market 
among personal computer users who need to copy electronic 
spreadsheets. 

Another development that points to the eventual marriage 
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of different entertainment and information media 
is the optical disk, which permits the storage and 
retrieval of huge amounts of audio, video, and tex- 
tual information. 

One consumer use of optical disks that looks 
promising is as a home-computer storage device 
that can access more than 550 megabytes of data, 
recorded permanently by laser on one 20,000-track 
5-in. platter. 

Whether these compact disk read-only memories 
take off in the home market depends on several 
factors. An important concern is development of an 
industry standard for their physical size and data- 
transfer speeds [Hlectronics, Sept. 16, 1985, p. 26]. 
How well they will sell also depends on the amount 
of software that will be developed for them. Early 
next year, Atari Corp. is expected to introduce a 
CDROM version of the Grolier Academic American 
Encyclopedia, to sell for about $200, including the 
associated search software—well under the $500 or 








so price of the encyclopedia’s printed version. The WALL UNIT. Epson’s 13-in. prototype liquid-crystal-display TV offers better bright- 
CDROM player will sell for about $500 as a periph- ness than first-generation LCD TV and hints at things to come for flat-panel TVs. 


eral for Atari’s new 520ST computer. 

The fact that CDROMs cannot be written to—as floppy 
disks can—may limit their penetration of the home computer 
‘market. To get around these limitations, Matsushita has devel- 
oped an erasable optical recorder system based on a tellurium 
suboxide—a metal oxide used in conventional record and play- 
back systems. Lasers can change the structure of recording 
materials made with a small amount of other metals such as 
germanium, indium, and lead. So the material can go back and 
forth between the crystalline and the amorphous phase. Dur- 
ing record and playback, the highly reflective crystalline 
phase converts itself into the nonreflective amorphous phase. 
The opposite process occurs during erasure, which can be 
repeated upward of 1 million times, ac- 
cording to Matsushita. 

Although the technology of erasable 
optical disks has become well established 
over the past year, the price for them and 
their players has not. Matsushita’s player 
goes for about $30,000—too steep for the 
average consumer—although mass production will cut the 
price by a factor of 10, says Shigeru Hayakawa, senior man- 
aging director of research and development at Matsushita. 

Meanwhile, Sony is developing a direct-read-after-write sys- 
tem (DRAW) that will allow consumers to use a modified 
CDROM player to record (once and for all time) their own 
software, whether it is data or music. The DRAW system is 
expected to sell for about $500. 


FLATTER AND BRIGHTER 


Since TV’s beginnings, manufacturers have aimed for a 
truly portable set—one that could fit in a pocket or hang on a 
wall. Recently, several new products from Japan are bringing 
that goal closer. : 

The biggest developments during the past year were in 
liquid-crystal-display TV. Not surprisingly, the major players 
in that market came from the ranks of Japan’s LCD wrist- 
watch and lap-computer manufacturers, rather than from the 
traditional TV makers. 

The technological basis of full color LCD television is the 
multiplexing of a large number of twisted-nematic pixels, with 
a thin-film transistor placed at each one. The thin-film transis- 
tor functions as a capacitor that provides a near-100% duty 
cycle for each pixel in the matrix—resulting in much lower 
power consumption than a cathode-ray tube and a very thin 
design: the average LCD TV is about %-in. deep. 

Current-generation LCD TVs, such as those from Suwa 
Seiko-Epson, Citizen, and Casio, use about 50,000 pixels in a 
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Liquid-crystal displays 
will give TV buyers 
an alternative to CRTs 





roughly 2%-in.-diagonal format. This is only about 1/10 the 
number of pixels in a typical CRT, so definition is intrinsically | 
poorer. Recently, however, Epson America, a division of 
Suwa/Seiko, announced a prototype of a 13-in.-diagonal LCD 
TV that has 250,000 transistor-driven pixels. No firm date for 
the introduction of this product has been set, but Epson ex- 
pects to sell upward of 10 million units as second and third 
TVs to households in North America, says marketing manag- 
er Jerry Astor. Such market penetration would represent a 
substantial improvement over the some 500,000 LCD TVs sold 
worldwide in 1984. 

In Epson’s view, CRTs are about to lose their present ad- 
vantage of high brightness and resolution 
over LCDs. In one improvement in LCD 
technology, azo dyes added to the host 
material improve the brightness and clar- 
ity of the crystals by eliminating the need 
for a polarizer. Other modifications, now 
in prototype, promise to lower the cost of 
LCD TV. “TFT displays with glass substrates [one fifth the 
cost of today’s quartz substrates] will be used in the next 
generation of televisions,” predicts Tashiaki Saito, director of 
research and development for Suwa Seiko-Epson. “In addition, 
ferroelectric smectic-C crystals will lower power requirements 


by reducing response time.” 


The difficulty in bringing the new technology to the con- 
sumer rests on the delicacy of the new material: smectic-C 
crystals can exist only in two stable states. A narrow gap of 
about 2.5 ym is needed between the glass-plate electrodes to 
confine them in each state. Manufacturing techniques must 
therefore be refined before the crystals can be produced in 
quantity, and Epson estimates that a commercial product - 
based on smectic-C technology is about a year away. 

Technologies as firmly established as CRTs and film pho- 
tography will not be unseated easily. But during the next 
year, consumers can expect a gradual shift in the focus of 
display technology—away from such traditional media as pho- 
tographic film and CRTs toward magnetic media and LCDs. 
Consumers can look for a greater variety of VCRs that are 
cheaper and boast more features. But CDROMs must drop 
considerably in price before they make inroads in the consum- 
er market. 0 


Reprints of this five-part report are available at $6 for the 
complete set. Send a check or money order to Electronics 
Reprints, 1221 Avenue of the Americas, New York, N. Y., 
10020. Write for quantity prices. 
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ERA OF VLSI SPEEDS 
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HIGH-DENSITY PACKAGING OF ECL ALLOWS 80-MHz OPERATION 


ery large-scale-integration modules and printed-cir- 
cuit boards have developed beyond the technologi- 
cal abilities of traditional testing methods. Their 
high-density packaging—thick-film hybrid or sur- 
face-mounted pe board with high input/output pin- 
out—allows higher data rates than can be achieved on stan- 
dard pe boards. Only VLSI circuit testers have had a low 
enough skew (timing errors) and the 40- to 50-MHz data rates 
needed for module testing. 

But existing VLSI testers are simply not equipped for test- 
ing modules whose hundreds of pins require the channel ca- 
pacity of a board tester. In addition, device testers cannot do 
mixed analog and digital testing or the fault diagnostics that 
are needed for today’s complex modules. Often, these modules 
are sealed, which precludes access to their internal nodes and 
eliminates any chance of probing the assembly. 

Teradyne Ine. is about to fill this testing void with a new 
high-end functional tester that should be more than a match 
for the latest VLSI modules. Early next year, it will ship its 
L290 VLSI module test system (Fig. 1) for functionally test- 
ing high-speed high-performance electronic modules and pc 
boards. The L290, which was in development for 2% years, 
evolved from the Boston company’s L200 board-test line and 
represents an entirely new category of test systems, says 
L200 product manager George Mabry. 

With a basic pattern rate of 40 MHz and test-channel skew 
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1. SPEEDY BOARD TESTING. Teradyne’s L290 tester, with 1,152 bidirectional test 
channels, nears the speed and accuracy of VLSI device test systems. 


as low as +1.5 ns, “the L290 is the first board tester ever to 
approach the speed and accuracy levels associated with device 
testing,’ Mabry claims. At the same time, the system retains 
such traditional board-test features as high channel count, full 
analog and digital test capability, and extensive diagnostics. 

A state-of-the-art package combines large emitter-coupled- 
logic gate arrays, densely packed thick-film hybrids, memories 
in chip carriers, and discretely wired controlled-impedance pe 
boards that are the equivalent of multilayer pe boards. That 
combination makes possible a string of features that result in 
signal integrity, circuit density, ease of test, and repair. 

The features include a channel de-skew mechanism that 
calibrates the full system in less than five minutes, a 250-ps 
timing resolution, serial pattern processors that deliver long 
pattern sets to test channels for modules with built-in testing, 
and a direct-memory-access processor that bypasses the sys- 
tem’s central processing unit to load channel memory at 
500,000 pin instructions per second. In addition, the L290 has 
up to 1,152 bidirectional test channels and a pattern rate as 
high as 80 MHz, achieved by interleaving channel output de- 
vices. And there is no dead time in the L290’s pattern cycle. 

The heart of the L290 is a special card frame, directly 
beneath the system’s test fixture, for holding the module or 
pe board under test. This frame holds up to 48 boards, each 
measuring 15 by 20 in. and containing up to 24 test channels. 
Lead length is critical in high-speed operation, so the cabling 
from the channel cards to the unit under test in 
the fixture is held to only 4 to 8 in.; in compet- 
ing testers, the lead length typically is 2 to 3 ft. 

Packaging of the channel cards (Fig. 2) is 
critical to the tester’s performance and its com- 
ponent and interconnection density. Advanced 
packaging technology greatly sharpened these 
parameters in the new D6 and D7 cards. There 
has been an eightfold improvement in pattern 
rate, a tenfold improvement in channel skew, 
and a fivefold improvement in pin-electronics 
component density since 1980. In fact, the chan- 
nel cards of the L290 represent a considerable 
improvement in the same parameters over 
1984’s channel cards (see table). 

To ease the problems of testing during manu- 
facture, and of modification and repair, the 
channel cards are composed of plug-in modules 
rather than having all components soldered di- 
rectly into the board, as is done in many of 
today’s commercial electronic test systems. 

Much of the critical circuitry is housed in 
three module types—digital logic, pin electron- 
ics, and memory. Almost all the digital logic for 
each channel’s electronics consists of large cus- 


TECHNOLOGY TO WATCH is a regular. fea- 
ture of Electronics that provides readers with 
exclusive, in-depth reports on important tech- 
nical innovations from companies around 
the world. It covers significant technology, 
processes, and developments incorporated in 
major new products. 
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2. CHANNEL CARD. A partially assembled D7 card holds a variety of 
modules. The D7 uses plug-ins rather than soldered components. 


tomized ECL gate arrays in pin-grid-array packages housed 
on small multiwired controlled-impedance substrates. These 
substrates are plugged into the main channel card. 

The pin electronics of each card consists of 12 stacked 
hybrids. Each stack uses two-sided, 1.8-by-2-in., thick-film ce- 
ramic substrates (Fig. 3) having surface-mounted components 
on top and screened-on resistors on the bottom. The sub- 
strates, which have peripheral pins on 100-mil centers, are 
stacked vertically. The resulting assembly plugs into special 
hollow pins on the motherboard. The D6 card, a 12-channel 
unit, bases its pin-electronics modules on a stack of two hy- 
brids; the D7 card’s pin electronics takes a three-stack hybrid. 

The third module type, the memory array, is a small, rec- 
tangular ceramic substrate carrying fast static random-access 
memories packaged in rectangular leadless chip carriers. The 
memory generates considerable heat, so the top side of this 
assembly has an array of piston-like metal heatsinks, which 
are cooled by forced air. Three of these modules plug into the 
D6 card and six into the D7 card. 

The main channel card, which accommodates all the modu- 
lar assemblies plus other circuitry, consists of four power 
planes plus two outer layers of extremely dense Multiwire, 
insulated wires embedded in the surface of an adhesive-cov- 
ered board. The Teradyne channel card uses 4-mil insulated 
wire in its multiwired portions, rather than the usual 6.3-mil 
wire of a standard multiwired board. The finer wire allows 
three wires to be run between plated through holes. This, plus 


a 50-0 characteristic impedance, results in the equivalent of a 


14- to 16-layer pe board. 
The Teradyne functional board tester has a particularly low 
test-channel skew. To maintain the low channel-skew specifi- 


CHANNEL-CARD EVOLUTION 
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cations throughout the system, the L290 incorporates a 
unique channel-to-channel de-skew mechanism. 

During calibration, loops connecting all the tester’s timing 
generators with each test channel’s drive and detect circuitry 
feed back channel outputs to the generators. This sets up a 
ring-oscillator effect, whose frequency is measured by a timer 
counter to calculate the amount of channel delay. Variable- 
delay de-skew circuitry corrects the delay, and at that point 
calibration is complete. 

In addition to the de-skewing circuitry, the L290 is the first 
board tester to eliminate dead time—portions of the pattern 
cycle during which signal edges may not occur. Freed of this 
restriction, test engineers can specify drive phases anywhere 
in a cycle, and therefore emulate more accurately the complex 
timing of a system under test. 

The absence of dead time in this tester means detect edges 
and windows can be programmed to occur at any point of the 
pattern cycle. This allows test engineers to maximize fault 
coverage by using programs providing more precise observa- 
tion of the responses of the unit under test. 

The L290’s fine timing resolution and its elimination of dead 
time ease the task of generating high-quality test programs. 
For timing, a 40-MHz period generator specifies pattern-cycle 
duration in 500-ps increments. A maximum of 82 timing sets is 
available to specify placement of drive phases and detect 
edges or windows within each cycle. Drive phases and detect 
edges or windows are programmable in 250-ps increments, 
and they can occur as little as 10 ns apart within the cycle. 


SYSTEM ARCHITECTURE 


The basic architectural components of Teradyne’s functional 
tester are the computer group, the digital subsystem, and the 
analog subsystem. The L290 is built around DEC’s MicroVax 
II processor, which supports a maximum main memory of 9 
megabytes. Existing L200 family software for functional pro- 
gramming, testing, debugging, and diagnostics has been 
adapted from the DEC PDP-11 processor (used in previous 
L200 models) to run in the VAX environment to provide com- 
patibility between the L290 and other L200 systems. This also 
permits Teradyne’s Lasar Version 6 simulator, which is used 
for test-program generation and runs on a VAX, to run on the 
L290. The new system supports either a standard DEC VT241 
color cathode-ray-tube terminal or an optional DEC VAXsta- 
tion II for programming. Other system peripherals include a 
Centronix dot-matrix printer and a Winchester disk drive. 

The two new channel cards, the D6 and D7, can be mixed 
with any other L200-series digital channel cards. Any of the 
40-MHz bidirectional channels on either the D6 or D7 may be 
interleaved to produce an 80-MHz pattern rate. The D6 card 
maintains channel skew to within -£1.5 ns; drive detect and 
load levels are independently programmable for each of its 12 
channels. The 24-channel D7 card holds channel skew to with- 
in +3 ns and its levels are programmable on a cardwide basis. 

For efficient testing of VLSI boards and modules with level- 
sensitive scan design and other built-in test configurations, a 
new serial-pattern-processor card is available with the L290, 
as well as with other L200 series testers. The serial pattern 
processor delivers the lengthy serial data required for shift-in 
and shift-out operations involved in checking internal states of 
a module or board that has built-in test circuitry. Each serial- 
pattern-processor card sources up to eight shift-register paths 
with a total of 16 million serial patterns; multiple cards can be 
used on the L290. A bidirectional digital matrix, programma- 
ble to switch patterns from the serial-pattern-processor signal 
source to any specified test channel in the system, eliminates 
fixturing changes when testing new board or module types. 

The L290 has two options for testing embedded memories. 
A microprogrammable algorithmic pattern processor provides 
maximum flexibility, generating continuous memory test pat- 
terns for exercising up to 16 million memory locations and 
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the L290 can be configured with a wide variety of Teradyne- 
designed and IKEE-488 analog instruments. Interactive menu- 
oriented displays of instrument front panels allow easy instru- 
ment setup and live debugging of analog tests. Teradyne and 
IKEE-488 instruments connect to the unit under test through 
a Six-wire analog matrix, and are controlled by a dedicated 
analog instrumentation processor. 

In common with other members of the L200 board-tester 
family, the L290 provides an array of diagnostic aids. These 
include guided-probe analysis of nodal response at pattern 
rates up to 80 MHz. Using dual-threshold voltage comparison 
to ensure accuracy, the guided probe measures static and 
dynamic signal states in a specified time window. Again, the 
elimination of dead zones enhances accuracy and flexibility by 
allowing measurement of nodal response at any point in the 
pattern cycle. 

The inaccessibility of a potted or sealed module’s internal 
nodes imposes restrictions on the use of diagnostic tools, 
many of which depend on physical probing of the unit under 
test. Thus traditional functional diagnostics tools such as 
guided probes have to be supplemented with noninvasive tech- 
el elec- | niques such as fault dictionaries. 

The L290 fault dictionary consists of stored primary-output 
patterns or fault signatures, which reflect known fault condi- 

Mem- | tions injected into a software model of the board or module 
behind | during fault simulation using Teradyne’s Lasar Version 6 
s, with | simulator. By matching the responses of an actual failed unit 
nental | with fault signatures stored in the dictionary, L290 system 
cquisi- | software helps isolate the source of a failure without probing. 








ialysis The price of a typical L290 system configuration ranges 
between $800,000 and $3.2 million. First system deliveries will 
gs we wrrereg-eruitry, | be in mid-1986. O 



































When Teradyne Inc. set out to 
design a 40-MHz functional 
tester that can take on very 
large-scale-integration circuit 
modules with hundreds of in- 
put/output pins, it chose a 
team whose members were 
-used to handling new ideas 
and working together on de- 
sign and system decisions. 

The core design team for 
the L290 consisted of 15 se- 
nior engineers whose collabo- 
ration at Teradyne’s manu- 
facturing systems division in 
Boston goes back nearly a 
decade. “The L290 is the 
third high-speed system ar- 
chitecture we've worked on 
together,’ notes Mike Bag- 
lino, engineering manager 
for the division. The earlier 
systems were the 5-MHz 
L135, introduced in 1978, and 
the 10-MHz L200, introduced 
in 1980. 

The team’s history of coop- 
erative problem solving lends 
a continuity that Baglino be- 
lieves is essential in an effort 
as multifaceted as the L290 
project. “We each have the 
advantage of building on les- 
sons—personal and organiza- 
tional as well as technical— 
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TERADYNE TAKES A TEAM APPROACH TO TEST DEVELOPMENT —CT 






























lino. “Now in the 32-bit VAX © 
environment, it feels like 
there’s nothing we can’t do.” — 

That has freed the L290’s 
software engineers to con-— 
centrate on the niceties of 
easier-to-use programming 
and debugging features, and | 
the more-efficient diagnostics © 
tools needed for trouble- 
shooting a sealed module. 
“These are the things that 
ensure that all this hardware — 
capability we’ve been sweat- 
ing over will actually get 
used effectively in the real 
world,” Baglino says. _ | 


Teradyne’s project team. 

A significant part of the 
L290 team’s software effort 
went into adapting the L200 
tester family’s system soft- 
ware—which today contains 
more than 1.5 million lines of 
code—from the earlier DEC 
PDP-11/44 tester’s central 
processing unit to run on the 
MicroVax II-based L290. 

Nonetheless, the work pro- 
duced its own reward. “We 
used to spend 50% of our 
time working around the limi- 
tations imposed by a 16-bit 
address space,” reflects Bag- 


learned from earlier work to- 
gether. It saves us having to 
reinvent a lot of wheels.” 

Still, there have been 
changes in how the team 
works, Baglino points out. 
One of the most obvious is 
that hardware engineers to- 
day enjoy an array of produc- 
tivity tools they didn’t have 
before. These, in turn, have 
produced another difference: 
‘Software has become a 
much more people-intensive 
part of system design. One 
hardware designer sitting at 
an engineering work station 
using a schematic-capture 
package or our own Lasar 
simulator can crank out more 
work than a whole team 
could 5 or 10 years ago,” 
says Baglino. 

No tools of anywhere near 
equivalent power are avail- 
able on the software side, 
however. So although hard- 
ware still eats up more dol- 
lars, software people now 
represent the majority of 












































































































TEAM. The L290 project’s 53 
hardware and software engi- 
neers join marketing colleagues 
in front of their creation. 
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TRUE ONE-CHIP MODEM 


BLAZES DESIGN TRAIL 


ierra Semiconductor Corp. is 
blazing a trail in 1,200-b/s mo- 
dems. It is introducing a true 
single-chip modem that has all 
the circuitry necessary for pro- 
cessing telephone-line signals. With its com- 
panion controller chip, the modem slashes 
the cost of hooking a processor to a phone 
line yet adds new flexibility to the modem 
package. Sierra aims to open the way for 
many potentially high-volume 1,200-b/s mo- 
dem applications, such as remote diagnos- 
tics or credit-card verification systems. 
“We set out to provide a complete sys- 





tems solution, not only for the modem fuidions, but also for 


the controller,” says James V. Diller, president of the San 
Jose, Calif., company. “Up until now, if someone wanted to 
incorporate a 1,200-b/s modem in a system—whether it be a 
terminal, computer, or any system requiring remote access— 
two choices were available: either buy a complete modem or 
design one using chips from various manufacturers” (see sto- 
ry, p. 50). 

Sierra supplies a modem and controller set that is compati- 
ble with all the communications software written for the 
Hayes-type modems—and keeps the price of the set below $385 
in large volumes, compared with a _ 0 so other one- so 
modems that require consider- 7 
able additional circuitry plus 
the companion controller. This 
chops away much of the time 
and expense usually associated 
with modem design. The chips 
were also designed by the two- 
year-old maker of custom and 
standard CMOS _§application- 
specific ICs for easy adapta- 
tion to other modem applica- 
tions and for easy inclusion of 
custom features. 

Sierra’s $C11004 modem and 
its companion $C11007 control- 
ler make a Bell 212A or CCITT 
V.22 smart modem, complete 
with all the popular Hayes AT 
commands. All that has to be 
added is the data-access ar- 
rangement (DAA) for connec- 
tion to the phone line. Re- 
quired by the Federal Commu- 
nications Commission to con- 
nect any piece of equipment to 
the public phone network, the 
DAA consists of an isolation 
transformer, a relay for dis- 
connecting the modem from 
the line, a ring detector, and 
high-voltage surge protectors. 
The modem chip even includes 
the two- to four-wire hybrid 
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1. LEADING EDGE. A one-chip modem loaded with features such as 
the two- to four-wire hybrid circuit could put Sierra Semiconductor 
ahead of its competition in the race for new modem applications. 


circuit, simplifying the interface to a DAA. 

Diller says that going the design route is 
complicated, even with other so-called sin- 
gle-chip modems. “Some don’t include V.22 
operation; others require an external DTMF 
[dual-tone multiple-frequency] generator or 
an external 300-b/s modem chip for the 
low-speed fallback mode. And none include 
the two- to four-wire hybrid circuit needed 
to connect to the phone line. Writing the 
microcode for the handshaking sequence is 
not trivial, and writing code for the Hayes 
command set to make a smart modem is a 

_ major task most systems companies don’t 
want to undertake. We've done it for them.” 

Sierra is counting on its single-chip modem to open up new 
applications, so modem sales could rise above current esti- 
mates. For example, “vending machines will be able to signal 
‘come empty me,” suggests Steve Fields, who is Sierra's 
director of product marketing. 

The market for 1,200-b/s modems used with data aeniGis 
and personal computers should be about 1.2 million units in 
1985, growing to about 2.7 million units in 1989, according to a 
recent report from Dataquest Inc., the San Jose, Calif., re- 
search company. If Sierra projections are correct, the con- 


suraphon forecast by Dataquest will be supplemented by 


many more applications, such 
as remote diagnostics and ap- 
plications using 300-b/s mo- 
dems that will upgrade to 
1,200 b/s. 

The 230-by-275-mm S$C11004 
is built with Sierra’s 38-um 
CMOS double-polysilicon pro- 
cess that allows analog and 
digital functions to be com- 
bined on the same chip (Fig. 1). 
It handles all the signal-pro- 
cessing functions needed for a 
full-duplex modem—including 
300-b/s frequency-shift-keying 
and 1,200-b/s phase-shift-key- 
ing modulators and demodula- 
tors. The 300-b/s mode is for 
fallback use, when noise on 
the line or other. conditions 
prevent 1,200-b/s transmission. 
The chip operates in either 
synchronous or asynchronous 
modes and can handle 8, 9-, 
10-, or 11-bit words. It also in- 
cludes capabilities for call-pro- 
gress monitoring and for gen- 
erating DTMF signaling and 
V.22 guard tones. The $C11004 
also includes analog loopback 
and remote digital loopback 
functions for self-testing. 

The $C11004, like all mo- 
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dems, needs a controller to determine the mode of operation, 
initiate the call to the remote modem (either pulse or tone 
dialing), set up the handshaking sequence with the remote 
modem, monitor the call progress tones on the line (ringing, 
busy, answer tone, and voice), and switch into the data mode. 
A simple four-line serial data interface was designed for the 
5C11004, enabling it to work with just about any 8-bit micro- 
controller or microprocessor. 

The 220-by-126-mm $C11007 modem controller, implemented 
in Sierra’s 2-um CMOS process, was designed to handle all the 
modem-control functions as well as the interface to a system 
bus. Besides including an 8-bit microprocessor, 8-K by 8 bits 
of read-only memory, and 128 by 8 bits of random-access 
memory, it also contains the functions of an 8250B universal 
asynchronous receiver/transmitter, greatly simplifying the in- 
terface to a parallel system bus, such as the one used in IBM 
Corp.’s Personal Computer. 

Another version of the controller, the SC11008, is intended 
for RS-232-C applications. It contains the same processor, 
memory and UART as the SC11007 and has the same interface 
to the modem chip. The UART is turned around so that serial 
data from the RS-2382-C port is converted to parallel data 
handled by the internal processor. Both the modem and either 
controller are available in a 24-pin dual in-line package or in a 
28-lead plastic chip carrier with J leads for surface-mounted 
applications. 

The chip set is not limited to implementing a Hayes-type 
smart modem. For example, only about 6-K bytes of the 
SC11007’s ROM is used for the handshaking and smart-modem 
code, leaving 2-K bytes for additional features such as custom 
calling. Because the controller is ROM-programmable, any 
command set, not just the Hayes AT set, can be implemented. 

Major sections of the $C11004 modem (Fig. 2) are a trans- 
mitter, a receiver, low- and high-band filters, a two-to-four- 
wire hybrid, tone generators, and interface logic. It also con- 
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tains an energy detector used for detecting the carrier and for 
call-progress monitoring, as well as an audio output for moni- 
toring the line. The SC11004 modem requires 5 V. 

The transmitter section consists of an asynchronous/synch- 
ronous converter, scrambler, phase-shift-keying modulator 
and frequency-shift-keying modulator. In the 1,200-b/s mode, 
the PSK modulator is connected to the filter. In the 300-b/s 
mode, the FSK modulator is connected to the filter. Because 
data terminals and computers may not have the 0.01% timing 
accuracy required for 1,200-b/s transmission, timing correc- 
tion on the incoming data stream must be made. The asyn- 
chronous/synchronous converter accepts asynchronous serial 
data clocked at a rate between 1,200 Hz + 1%, -2.5%. It puts 
out serial data at a fixed rate of 1,200 Hz 10.01% derived 
from the master clock oscillator. The output of the converter 
is applied to the scrambler. 

The scrambler is a 17-bit shift register used to randomize 
data so that the energy of the modulated carrier is spread 
over the band of interest—either the high band centered at 
2,400 Hz or the low band, centered at 1,200 Hz. Output of the 
scrambler, in the form of a dibit, is applied to the PSK modu- 
lator. For 300-b/s operation, the FSK modulator is used. Its 
output is applied to the appropriate filter when the low-speed 
mode of the operation is selected. 

The filter section consists of low-band (1,200 Hz) and high- 
band (2,400 Hz) filters and half-channel compromise-amplitude 
equalizers and group-delay equalizers. For V.22 applications, a 
notch filter can be programmed for either 550 or 1,800 Hz. In 
the call-progress monitor mode, the low-band filter is scaled 
down by a factor of 2.5 to center it over a frequency range of 
300 to 660 Hz. Thus, during call establishment in the originate 
mode, call-progress tones can be monitored through the scaled 
low-band filter and the modem answer tone or voice can be 
monitored through the unscaled high-band filter. 

The receiver section consists of an energy detector, auto- 
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matic gain control, PSK and FSK demodulators, descrambler, 
and synchronous/asynchronous converter. 

The received signal is routed through the appropriate band- 
pass filter and applied to both the energy detector and AGC 
circuit. The energy detector is based on a peak detection 
algorithm. The AGC circuit is a programmable-gain amplifier 
that covers a range of 28 dB in seven steps, converting the 
received signal to the desired level. 

The PSK demodulator uses a coherent demodulation tech- 
nique to produce a dibit that is passed to a descrambler 
similar in design to the scrambler. In the asychronous mode, 
data from the descrambler is applied to the synchronous/ 
asynchronous converter to reconstruct the originally transmit- 
ted asynchronous data. 

The output of the converter, along with the output of the 
frequency-shift-keying demodulator, is applied to a multiplex- 
er. Then the multiplexer selects the appropriate output, de- 
pending on the operating speed, and sends out received data 
on the receive-data pin. 


AN ON-CHIP HYBRID CIRCUIT 


Sierra has one of the few single-chip modems offering an 
on-board equivalent of the two- to four-wire hybrid circuit, 
DTMF generator, and programmable audio output. The hybrid 
takes the separate transmit and receive signals used in a full- 
duplex modem and combines them into one signal that goes 
over the phone line. | 

The signal on the phone line is the sum of the transmit and 
receive signals. The hybrid subtracts the transmitted signal 








from the signal on the line to form the received signal by 
matching the hybrid impedance as closely as possible to the 
telephone line to produce only the received signal. 

The tone-generator section consists of a DTMF generator 
and a V.22 guard-tone generator. The DTMF generator pro- 
duces all of the tones corresponding to digits 0 through 9 and 
the * and # keys on the standard telephone key pad. The 


_V.22 guard-tone generator produces either 550 or 1,800 Hz. 


To drive a speaker for line monitoring, the chip has an 
audio output with four levels of attenuation—no attenuation, 
6- and 12-dB attenuation, and squelch. Its output drives an 
external audio amplifier (LM886 type), which can be linked to 
drive a low-impedance speaker. The output can directly drive a 
high-impedance transducer, but the volume level will be low. 

Besides the four-line interface for the SC11004 modem, the 
SC11007 controller has an 8-bit data port, three address lines, 
a chip-select input, an interrupt line, and the data-output- 
strobe (DOST) and data-input-strobe (DIST) control lines found 
in the 8250B UART. It also has control lines for ring indica- 
tion, the off-hook relay and a data/voice relay; these three 
lines connect to the DAA. 

In the SC11008, the 8-bit port becomes the switch input lines 
and the address, chip-select, DIST, and DOST lines become the 
six lines for the RS-282-C interface. Internally, all of these 
lines are treated as programmable input/output ports under 
software control—so the main difference between the two 
versions of the controller is the ROM code. 

The SC11007 and SC11008 are truly ASIC controllers—they 
are designed to control a modem or other peripheral that 
operates at anywhere from a moderate- 
ly slow data rate up to 1,200 b/s. What’s 
unique about the SC11007, for example, 
is that it allows a slow peripheral to 
interface to a high-speed bus without 
slowing down the main processor. This 
is done through the UART interface and 
the on-chip registers, which look some- 
what like dual-port registers. The on- 
board processor can write to and read 
from them: at will, while the on-chip con- 
troller can do the same. The controller 
was designed this way because most 
communications software has to have 
unrestrained access to the UART regis- 
ters. To make the SC11007 compatible 
with this software, the registers were 
included. 

The processor monitors the registers 
to determine the mode of operation— 
command mode or data mode. At power- 
up it is automatically put in the com- 
mand mode and it looks for instructions. 
| Once the carrier is detected, it goes into 
| | the data mode and stays there until an 
| escape sequence is entered. Just as in a 

_| Hayes-type modem, the escape sequence 
|| is three plus signs (+++) in the de- 
| fault mode, but it can be changed in 
| | software.) The processor contains an 8- 
| bit data path and can execute 19 instruc- 
tions with five different addressing 
modes: direct, indirect, immediate, regis- 
ter direct, and register indirect. 

To the system bus, the SC11007/08 
looks and acts just like an 8250B UART. 
All of the communications software 
written for this UART will work with 
the SC11007 and SC11008. The Sierra 
chip set is truly a Hayes-type modem in 

two chips. CO 
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IS TROUBLE COMING 
FOR MODEM MAKERS? 


ONE-CHIPPERS THREATEN TO STEAL THEIR THUNDER 


odem makers struck it rich 
when the market exploded 
for peripheral gear that 
bolsters the utility of com- 
puters. But with a major 
drive by chip makers to develop single- 
chip modem circuits, the modem will no 
longer need to be peripheral. Very 
large-scale integrated circuits will make 
it easy and inexpensive for equipment 
makers to build modems into their per- 
sonal computers, terminals, and special- 
purpose products. That means trouble is 
not far off for makers of stand-alone 
modems. 

Once a modem can be added to a 
product simply by plugging in a couple 





of chips, equipment manufacturers in- 


evitably will choose to enhance many 
of their products by including a built-in 
ability to communicate with the out- 
side world. For example, AsJOr person- 
al computer vendors | 

such as IBM, Compaq, 
and Apple could start 
to embed modems in 
their computers as 
standard equipment— 
a trend that would se- 
verely cut back the 
market for traditional 
add-on modems. 

“There is no reason 
in the world why mo- 
dems cannot be _ in- 
stalled in the back- 
plane of the machine’’ 
now that VLSI mo- 
dems are becoming 
available, says Kent 
Nutt, telecommunica- 
tions industry analyst 
at Dataquest Inc., San 
Jose, Calif. And this is 
a definite trend, he 
adds, but it is not hap- 
pening as quickly as it 
could. 

The cost of VLSI mo- 
dem chips is still too 
high for mass use— 
higher than that of 
less-integrated alterna- 


tives. A great many modem chips an- 
nounced earlier this year are just now 
becoming available (see chart). Their cost 
will go down as more are produced, but 
at the moment, low cost is little more 
than a promise. But a new contender, 
Sierra Semiconductor Corp., is out to 
change things. The San Jose, Calif., com- 
pany claims its new single-chip modem, 
along with a controller, will cost less 
than $35 in quantity and can be simply 
plugged into a product without any addi- 
tional design work (see p. 46). 

Chips like those from Sierra as well 
as Advanced Micro Devices Inc. could 
make major inroads in markets where a 
product requires a dial-up modem so 
that it can be simply plugged into a 
telephone jack. But there are several 
reasons why the traditional modem 
products will not disappear immediately. 
For one thing, there is a large number 


Higher integration 
makes =e eask ler 





by Tom Manuel 


of existing personal computers in use 
that cannot be outfitted with the new 
single-chip modems. The users of many 
of these will need box- or board-level 
modems as their applications evolve. 

And that installed base of computers 
requiring add-ons will continue to grow. 
“There are still a lot of personal com- 
puters being made that don’t allow for 
the integration of modems,” says Nutt. 
It will probably not be until 1988 or 
even 1989 that a significant portion— 
greater than 30%—of the mainline per- 
sonal computers being built will have 
integral modems, he says. 

In addition, growth of the overall 
market for modems has continued apace 
even through the current computer-in- 
dustry slump. The need for computers 
and other intelligent devices to commu- 
nicate will continue to spawn growth for 
modems of all kinds. And the total de- 
mand will be enough to 
keep the color in the 
cheeks of the tradition- 
al modem business for 
a while. 

It is difficult to set- 
tle on a single figure 
to portray that pro- 
gress graphically. Da- 
taquest, in its equip- 
ment-market forecasts, 
now splits up the mar- 
ket and classifies mo- 
dems by product appli- 
cation. But an accurate 
idea of what is happen- 
ing can be gained from 
two of Dataquest’s 
classes. 

The one called data- 
terminal modems con- 
sists of modems that 
can be described as pri- 
marily synchronous, 
handling 300 to 9,600 
bits per second, and 
connected mostly to 
leased lines. Dataquest 
is projecting the dollar 
value of data-terminal- 
modem shipments will 
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FULL-DUPLEX MODEM CHIPS FOR 1,2 





grow at a compound annual rate of 
12.5% over the next four years—rising 
from $894.8 million in 1985 to $1.48 bil- 
lion in 1989. 

Personal computer modems, another 
major Dataquest classification, are pri- 
marily asynchronous and handle 300 to 
9,600 b/s. They are connected exclusive- 
ly to dial-up lines. The company fore- 
casts that shipments will grow much 
faster than for the data-terminals—and 
will hit a 49.8% compound annual rate, 
taking sales from $258.5 million in 1985 
to $1.28 billion in 1989. 

Another reason for such growth is 
the axiom that new electronics products 
tend to expand market boundaries rath- 
er than merely add competitors. There 
are ways that the new single-chip mo- 
dems now coming to market can en- 
hance the board and box products, rath- 
er than hurt them. 

OPPORTUNITIES. The box makers could 
very well incorporate the new chips into 
their stand-alone products, taking ad- 
vantage of the chips’ low power require- 
ments and small size to make room for 
more functions in their new products. 
As Garry Betty, vice president of mar- 
keting and sales for Hayes Microcom- 
puter Products Inc., Norcross, Ga., sees 
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it, “There will be plenty of opportunities 
for modem makers to use IC advances 
to enhance and add features to their 
products. 

‘“‘We see modem and digital-signal-pro- 
cessing chip developments as a very 
positive opportunity,’ Betty comments. 
“We have seen just the tip of the ice- 
berg as far as what is to come in chip 
developments, and we at Hayes are 
looking forward to using whatever de- 
velopments make sense for the products 
we are planning.” 

Equally important, the new single- 
chip modems do not have standards, 
which will slow the pace at which they 
turn up embedded in computers. 

Standards are the bugaboo that con- 
fronts virtually every advance in the 
electronics industry. The major personal 
computer makers will take their time 
deciding when to integrate modems into 
their standard products because they 
will have to settle on a single speed and 
protocol, but there is no one combina- 
tion that is clearly so attractive that the 
big equipment makers will rush head- 
long to embrace it. 

Modem ICs with speeds of 300 b/s 
have been available for some time. They 
have even been embedded in some por- 
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table computers. But makers of stand- 
alone modems have moved up to 1,200- 
b/s models, and these peripherals have 
sold well to personal computer users— 
1,200-b/s modems are now the most pop- 
ular for use with personal computers. 
Now, as 1,200-b/s modem chips reach 
the market, stand-alone-modem suppli- 
ers are moving up to 2,400-b/s models. 
As the speed increases, protocols be- 
come more complex; the modems must 
have more sophisticated procedures to 
deal with the variability of dial-up 
phone-line quality. At 300 b/s, for exam- 
ple, a modem has few functions to han- 
dle besides the basic modulation and de- 
modulation of the data stream. At 1,200 
b/s, the handshaking is more complex 
and the modem requires a controller. 
Only two of the several. VLSI product 
offerings so far have all the modem 
functions on one chip—AMD’s Am79C12 
and Sierra’s SC11004. The others are ei- 
ther two- or three-chip sets or require 
such additional circuits as the hybrid. In 
addition, Sierra’s is the only one that 
has a complete modem on a chip with 
both the U.S. 212A and European V.22 
standards on the same chip. Sierra is 
also the only vendor that offers a com- 
panion controller chip that comes com- 
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THE WORKS. When a data-access arrangement is added to Sierra’s two chips, the controller and the modem, a complete modem emerges. 
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plete with smart modem software. 

Most of the multichip sets are avail- 

able now at a range of prices. The more 
highly integrated single-chippers will 
not be available until early next year, 
and then only in sample quantities. The 
day will come, though, when enough 
single-chip modems arrive on the mar- 
ket to drive the price down and a stan- 
dard settles out of the confusion. At 
that point, the faceoff between tradi- 
tional modem makers and the single- 
chippers will begin in earnest. 
NEW HOMES. Besides personal comput- 
ers, there are other devices for which 
the market is growing and into which 
the new wave of modem chips will be 
going—hand-held terminals, laptop and 
transportable computers, remote data- 
capturing devices, vending machines, 
and charge-authorization terminals, to 
name a few of the more common ones. 
These markets may be closed to the 
board- and box-modem makers, because 
space and power are at such a premium 
in these products that no one making 
them will consider adding a whole 
board, much less a box, when two little 
chips will do. 

A good example of what two little 
chips can do is the new Sierra product. 
By putting all the required modem func- 
tions on one chip (see diagram), called 
the SC11004, and all the controller func- 
tions with firmware on another, the 
SC11007, Sierra is making it very easy 
for equipment makers to add modems to 
their products. The modem chip houses 
a complete AT&T Bell 212A standard 
modem—a dial-up 1,200-b/s modem, 
which automatically drops to 300 b/s 
when the line quality is too poor for 
accurate transmission at the higher 
speed—and an International Telegraph 
and Telephone Consultative Committee 
(CCITT) V.22 standard modem. This chip 
also has a dual-tone multifrequency tone 
generator for dialing and the hybrid cir- 
cuits to combine the transmit and re- 
cieve signals for interconnection to the 
telephone line. : 

“Our solution is to provide a smart 
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modem complete with software in just 
two chips—a true single-chip modem 
and a single-chip controller with a uni- 
versal asynchronous receiver/transmit- 
ter,’ which interfaces the controller to 
the computer’s bus, says Steve Fields, 
Sierra’s director of product marketing. 

“The customer gets a complete CMOS 
low-power modem system that will work 
with all of the communications software 
written for the Hayes-type modems.” 
The reference is to Hayes Microcomput- 
er Products, the leading maker of mo- 
dems for personal computers and _pio- 
neer of the smart-modem concept. The 
easy-to-use Hayes Smartmodem has be- 





Box-modem makers 
still have tricks 
in their bag 


SEE SE Fe eR 
come a de facto industry standard. 

A user does not have to write any 
controller code for the Sierra chips, be- 
cause the code is provided in program- 
mable read-only memory. “The average 
customer, like the guy who wants to 
build a 212A-compatible modem into his 
personal computer, does not have to do 
anything except plug in the two chips,” 
says Fields. But an equipment maker 
can specify a different code for the 
ROM and deliver unique modem fea- 
tures in the company’s products. 

New uses that open up for embedded 
modems with these VLSI-chip sets are 
quite varied. For example, vending ma- 
chines could become a big market. They 
could be plugged into telephone outlets 
to call up a supervisory computer when- 
ever the machines required service, 
whether they needed to be refilled with 
merchandise or relieved of cash. 

Sierra’s Fields suggests another 
emerging market—pay telephones. Now 
that anyone can own a pay phone and 
charge any rate, pay phones could have 
programmable memory for rates. With 
a built-in modem, the rates could be up- 
dated from a central computer. The tele- 


phone could also notify its supervisor 
when the cash box was getting full. 

The myriad of credit-card-verification 

and -authorization terminals could be 
upgraded to benefit from faster modem 
chips. With faster transmission, the 
amount of data transmitted for each 
transaction could be increased without 
slowing down the transaction. This 
opens the door to better security—for 
example, detecting more stolen cards, 
because more information can be trans- 
mitted back and forth. 
HEALTH CARE. Another possible applica- 
tion is adding remote diagnostic ports to 
a product, which might turn out to be a 
significant reason to build a modem into 
a personal computer or work station. 
Currently, most larger computers— 
mainframes, minicomputers, and the 
more expensive work stations—are 
linked to the dial-up telephone network 
for remote diagnostics so users can fix 
many problems by swapping good com- 
ponents for bad. 

Personal computers used in offices 
may be the last to be equipped with | 
remote diagnostic capabilities because 
they are now serviced by the same on- 
site service people who work on a cus- 
tomer’s other equipment. But with the” 
promise of easily adding inexpensive, 
embedded 1,200- or 2,400-b/s modems, 
remote diagnostic capability could mi- 
grate quickly to more isolated micro- 
computers—in the factory, on the farm, 
in the oil fields, or in the home, for 
example. When not being used for diag- 
nostics, the built-in modem could be 
used for other data communications. | 

Even before the single-chip modem’s 
star rises, though, it is possible to pre- 
dict its waning. The embedded modem 
may well be the long-term successor to 
board- and box-level modems, but there 
is a longer term to contend with, when 
other new technologies reach their apex. 
Local networks, digital private branch 
exchanges, and the coming integrated 
services digital network are on the rise. 
Users will not need modems to connect 
to any of these. 0 
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The turbocharged. 
logic analyser 





Speed and Performance 


Our new fast channels option 
76191 allows you to make 
measurements up to sampling 
frequencies of 200 MHz with 8 
channels and up to a stag- 
gering 400 MHz (2.5 ns resolu- 
tion) with 4 channels. The 
option can be added to units 
already in the field, or as a 
factory-fitted standard. Opera- 
ting either independently or 
linked to the normal channels, 
the fast channels are an ideal 
tool for analyzing the inter- 
actions between hardware and 
software. With this new 
option, the 7610 logic analyser 
demonstrates clearly how it 


outstrips other instruments 
on the market. 


Microprocessor Analysis 


A wide range of disassemblers 
allows software analysis on 
the 8080, Z80, 8086, 8088, 
6502, NSC 800, 6800, 6802, 
6809, 68000 and 8085. Each 
disassembler consists of an 
interface unit offering quick 
and easy connection to the 
card being tested, and a pro- 
gram for displaying and trans- 
lating the results. 


IEC/IEEE Bus Analysis 


Automatic analysis of GPIB 
bus transactions are also now 


covered by the nex 76139 op- 
tion module. This new option 
module operates in a similar 
way to a disassembler offering 
check and debug facilities for 
GPIB systems. 


New applications, New 
systems 


These new options extend 
even further the wide range of 
applications of the 7610 range 
of logic analysers. So to make 
Sure you are up to Turbo 
speed, contact us now for fur- 
ther information. 


ENERTEC 


Schlumberger 
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MAP MOVES INTO FACTORY, 
BUT FACES LONG HAUL 





ONE PROBLEM MAY BE COMPATIBILITY OF MAP VENDORS’ PRODUCTS 


DETROIT 

he Manufacturing Automation 
Protocol championed by Gen- 
eral Motors Corp. is making 
startling progress toward the 
automaker’s goal of a stan- 
dard for multivendor factory communi- 
cations. “People can’t believe that so 
much has been accomplished in such a 
short time,” says Michael A. Kaminski, 
GM’s MAP program manager. “I’ve 
even heard one guy compare this whole 
effort to the Manhattan project to devel- 
op the atomic bomb.” 

Yet backers of the standard realize 
they still have a long way to go if MAP 
is to become a true industry standard. 
The scheme’s milestone demonstration 
at this week’s Autofact ’85 show in De- 
troit and a number of factory MAP in- 
stallations planned for early next year 
are only the beginning, they say. Back- 
ers point out, for example, that in order 
to boost MAP into the the real-time 
world, the standard must allow carrier- 
band subnets that can handle real-time 
tasks, but still attach to the MAP broad- 
band net, which is essentially a back- 
bone for communications. 

In addition, — are still real ques- 








ANXIOUS. Allen-Bradley’s Kevin G. Hughes notes 
that compatibility is a big concern for MAP users. 
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tions in the minds of potential MAP us- 
ers and vendors alike about the true 
compatibility of MAP products supplied 
by different vendors. As a result, GM, 
MAP users, and other organizations in- 
volved are now pushing harder to devel- 
op the complex tools necessary to test 
equipment for MAP compliance. 

FAST PACE. GM’s aggressive backing of 
MAP has significantly accelerated the 
snail-like pace at which standards are 
traditionally set, says John F. Heafner, 
chief of the Systems and Networking 
Architecture Division for the National 
Bureau of Standards, Gaithersburg, Md. 
“If GM hadn’t stepped in, it would have 
probably been another four or five 
years before we would have seen OSI- 
based networks installed.” His reference 
is to the International Organization for 
Standardization’s seven-layer open-sys- 
tems interconnection model, on which 
MAP is based. 

As it stands, companies such as GM, 
Deere, and Boeing will soon install limit- 
ed networks based on MAP 2.1—the 
scheme’s latest version. Moreover, very 
large-scale integrated circuits are emerg- 
ing to handle the IEEE-802.4 token-pass- 


ing functions needed for MAP’s layers 1 


and 2. By early 1986, factory- 
automation gear claimed to be 
compatible with MAP 2.1 could 
flood the market. About 25 ven- 
dors will show MAP products 
at Autofact. 

Despite this progress, the ul- 
timate success of the MAP 
standard is far from assured. 
“We don’t believe today there 
is interoperability among the 
different MAP vendors,” says 
Kevin G. Hughes, manager of 
Allen-Bradley Co.’s Area Com- 
munications Products Systems 
Division in Highland Heights, 
Ohio. It’s a “very grave con- 
cern in the MAP community.” 

As with any emerging stan- 
dard, there is room for differ- 
ing interpretations of the MAP 
specifications by vendors, 
meaning that systems can be 
built that may conform to the 
standard and still not work 


with other “standard” products. But the 
crux of the problem is the current lack 
of adequate tools for MAP product certi- 
fication and conformance testing. 
“Testing is the major concern right 
now,” says Wayne Hanna, an organizer 
and former chairman of the 24-year-old 
MAP users’ group, which now counts 
more than 250 companies as members. 
“If we can’t make this equipment intero- 
perable so we can plug it all into the 
same network, then we've lost the 
whole benefit of the exercise,” Hanna 
declares. He points to the Ethernet mar- 
ketplace; where an estimated 200 ven- 
dors offer local-area-network products 
that are largely incompatible with one 
another even though they conform to 
the IKEE-802.3 standard. “The same 
thing could happen with MAP,” Hanna 
warns, unless the user community “puts 
some teeth” into its demands that MAP 
boxes from one vendor must be able to 
talk to boxes supplied by other vendors. 
Hanna says MAP prices of about 
$2,000 per port must drop to $500 to 
$800 or else users will stay with propri- 
etary nets costing $300 to $400. Such a 
price drop won’t come without volume, 
scplctied ee ‘if there’s a problem 





PLEASED. GM’s Michael A. Kaminski exults that “‘so 
much has been accomplished in such a short time.” 
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[with MAP compatibility], users will 
balk,” notes David C. Scott, manager of 
factory automation and communication 
at Deere & Co., Moline, II. 

The industry is attacking the problem 
on a widening front, however. Work to 
develop MAP test equipment is under 
way at many places, including GM, the 
NBS, and the International Technology 
Institute, a nonproft firm in Ann Arbor, 
Mich. The ITI, in fact, in September be- 
came the first organization to launch an 
independent conformance-testing service 
for MAP products. ITI has commercial 
tests available for four of the seven lay- 
ers and three sublayers in the MAP ar- 
chitecture and expects to have the re- 
mainder available by early next year, 
says Andy McMillan, manager of its 
Network Evaluation and Test Center. 
MORE FLEXIBLE. The ITI tools are based 
on what McMillan calls a second-genera- 
tion technique that uses a programma- 
ble tool for testing MAP protocols. This 
differs from the earlier technique in 
which each layer is tested by comparing 
it to a piece of reference software that 
includes an actual implementation of the 
protocol layer under test. With the new 
technique, a programmable tool is used 
that can encode both correct and incor- 
rect data sequences of the protocol un- 
der test. This allows the user more flexi- 
bility and control over the tests. The 
current method overcomes difficulties 
with the earlier reference testing ap- 
proach, which sometimes fails to indi- 
cate problems involving interaction of 
the layer under test with the reference 
implementation, he says. 

Like others, however, McMillan con- 
cedes that current test systems cannot 
yet check out MAP equipment adequate- 
ly for all the conditions that may be 
encountered in a real-world network. 





_MAP PRODUCTS STAR AT A\ 


The 5 Manufacturing Automation Pike 
like the International Organization for te 
Standardization’s open-systems intercon- | 1 
nection reference model on which it is | 
based, consists of seven layers. Prod- 


ucts for three levels are bowing this 
week at Autofact. These levels—4, 5, 
and 7—transfer large amounts of data 
for non-real-time processes. _ 


| os numerical — 


| information. 


The Technical Office Pek ge 


iL giles the § same : architecture: ‘to office | 


‘Twenty-five vendors, among them ie 


tel Corp. and. Motorola. Inc., will show | 


interface connectors conforming to the 


lowing four upper-level protocols: 


-m CASE (common application ae 
elements), for entering MAP from the | 
-top—for example, putting inventory 


requirements into the system. 


m= FTAM (file transfer access ‘meth- | 
ods), for transferring a data base | 
LL network. 


from a work-cell controller toa robot 


“There’s a eanental task asda to 
figure out how to test this equipment in 
a black-box situation, where you can’t 
get at the protocol itself because it’s 
embedded in the system,” says Maris 
Graube, chairman of the Institute of 
Electrical and Electronics Engineers’ 
802 local-net committee and an avid sup- 
porter of MAP [Electronics, Oct. 21, 
1985, p. 32]. 

For its part, GM is fostering develop- 
ment of test facilities similar to ITI’s in 
Canada, England, France, Germany, and 
Japan, says Kaminski. There are also 
several proposals for consortiums, fund- 
ed by users and vendors, to support the 
development of MAP test tools, says 
Heafner. Under one plan, Haefner’s 
NBS lab would be spun off as a private 
operation known as the Open Systems 





FRONTRUNNER. The International Technology Institute’s test-lab head Andy McMillan says 
ITI was the first to launch an independent conformance-testing service for MAP products. 
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MAP architecture mandated by the fol- ips 


ee data been. ee 
and production applications. Boeing | 
| Co. is the prime mover behind TOP, 
| which is based on the IEEE-802.3 col- 
-lision-detection — Ethernet network. 
MAP is a ieee = 802.4-based | 





David M. Weber 


Institute to oan fool nid test MAP. 
The NBS plans in March to launch a 
globally distributed network that is de- 
signed to be a testbed for MAP vendors 
and users. Called OSInet, it will rely on 
X.25 communication links for coopera- 
tive development of MAP test systems, 
testing of MAP prototypes and prod- 
ucts, and to provide vendors with a 
MAP product demonstration vehicle. Fif- 
teen organizations—including AT&T, 
Boeing Computer Services, Digital 
Equipment, GM, Hewlett-Packard, and 
IBM—have already agreed to take part. 
Heafner expects 100 companies to be us- 
ing the network by the end of 1986. 
IMPETUS. One vehicle that has helped 
speed development of MAP test tools 
was the deadline for this week’s MAP 
exhibit at Autofact, which promises to 
be the most dramatic demonstration yet 
of MAP’s potential. “The Autofact dem- 
onstration definitely speeded up test 
tool development, since it provided a 
deadline for having some test capabili- 
ties for all of. the protocols being used,” 
says ITI’s McMillan. MAP demonstra- 
tion booths sponsored by GM and 
Boeing Computer Services will cover 
nearly a quarter acre of exhibit space. 
If all goes as planned, showgoers will 
see equipment from different vendors 
tied together using two MAP-802.4 fac- 
tory-floor nets and a manufacturing-of- 
fice network known as TOP (for Techni- 
cal Office Protocol). Developed under 
Boeing sponsorship, TOP, like MAP, is 
based on the seven-layer OSI model. Un- 
like MAP, TOP relies on an Ethernet- 
type IEEE-802.3 scheme for its bottom 
two layers. Another Autofact link will 
tie the networks on the exhibit floor by 
X.25 communication lines to another 
MAP net at GM’s Technical Center in 
nearby Warren, Mich. O 
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EUROPEAN COMPONENTS: 





HAPPIER DAYS AHEAD? 


PARIS 

y almost any mea- 
sure, the European 
semiconductor mar- 
ket is in a catastroph- 
ic state. Book-to-bill 
ratios have hovered around 0.5 
all year, stocks are still relative- 
ly high in the warehouses of 
both components makers and 
their customers, and the total 
European market will contract 
somewhat this year. But a grow- 
ing number of industry insiders 
believes better days will come 
with the new year. 

The upturn could show up as 
early as the first quarter of 
1986, they say, meaning that Eu- 
rope’s recovery could for once 
be in step with the U.S. market, 
instead of lagging by six months 
as it has in the past. The turn- 
around should bring firmer 
prices, and there could even be 
product shortages in some areas 
until idle capacity has been 





by Robert T. Gallagher 





brought back on stream. Growth WATCHFUL. Composants means major trends, so it draws the likes of French prime minister ianredt 
next year is still hard to pin Fabius, right, and RTC La Radiotechnique Compélec president Jacques Bouyer. 


down, but could be as strong as 
17%, according to Adrian Tarr, an asso- 
ciate director of Dataquest Inc.’s Euro- 
pean Semiconductor Industry Service in 
London. 

Many European electronics executives 
who were packing suitcases last week in 
preparation for the Salon des Compo- 
sants—one of Europe’s largest compo- 
nents exhibitions—were hardly bursting 
with joy about the situation; nonethe- 
less, they spoke of the market’s near- 
term future with surprising optimism. 

They were heading for the Pare des 
Expositions Paris Nord to cast an eye 
over a collection of some 1,270 exhibi- 
tions of electronics components and 
equipment from manufacturers in 380 
different countries. Composants alter- 
nates years with the large electronics 
show in Munich. 

The reason for the executives’ gener- 
ally positive view of the industry’s pros- 
pects was essentially historical. The ex- 
ecutives reason that the cyclical nature 
of their business means that prolonged 
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periods of weakness will inevitably be 
followed by significant, and often dra- 
matic, upturns, as happened in 1983 and 
several times before that. 

AN EARLY UPTURN. Though some mar- 
keting mavens expect this move to come 
as early as the first quarter of 1986, 
others are more prudent, looking for a 
turning point sometime later in the 
year. Nearly everyone agrees, however, 
that 1986 will be a pivotal year in which 
the market moves out of the doldrums 
and paves the way for a strong perfor- 
mance in 1987. 

The drop in chip sales this year for 
Western Europe is around 6%, figures 
Manfred Schmidt, chief executive of 
Valvo, the Philips components-producing 
subsidiary in Hamburg, mainly because 
of Great Britain’s strong decline. Most 
observers see Great Britain as Europe’s 
weakest major market at the moment. 
This is because the nation’s personal 
computer. industry, traditionally the 
driving force in British components, is 





going through an exceptionally difficult 
period. 

The most stable European nation is 
West Germany, which benefited less 
from the boom of 1988 but had the least 
drastic downswing. In France, moder- 
ately successful military electronics and 
data-processing markets are partially 
offsetting nightmarishly poor telecom- 
munications and consumer sectors. 

Taking a too-apocalyptic view of the 
European components market’s pros- 
pects is simply a result of not putting 
the current situation into its proper con- 
text, reckons Philippe Dauvin, the chief 
economist at Thomson-CSF, the principal 
French components manufacturer. 
“There are still some pessimists around, 
but there are nonetheless strong histori- 
cal reasons why the market should be 
turning up again soon,” he says. “To 
say that it will not happen is something 
like affirming that IBM will not continue 
to make computers or that none of the 
other factors which have traditionally 
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driven the components market will con- 
tinue to function.” 

At France’s Bureau d’Informations et 
de Prévisions Economiques, a national 
economic research organization, compo- 
nents analyst Pierre Romanet agrees 
with Dauvin’s assessment. “Right now, 
stocks are high and orders are way 
down—1985 is not good. But little by 
little that is changing, and 1986 should 
be not too bad. And it should set the 
stage for a very firm 1987.” The BIPE is 
looking for the French semiconductor 
market to expand by more than 20% 
that year. 

Compared with the rest of Europe 
and the U.S., the West German semi- 
conductor market held up fairly well in 
1985. To be sure, there were problems 
of overcapacity and drastic price de- 
clines—especially for standard parts 
such aS memories and microprocessors. 
Overall, however, the slump was not too 
steep, with the book-to-bill ratio drop- 
ping to 0.6 only for a brief period during 
1985—for the rest of the year it was 
higher, but almost always less than one. 
But then again, West Germany did not 
enjoy as big a boom in 1984 as did, say, 
the U.S. and Great Britain. 

West Germany’s overall components 
market will score a 10% gain in 1985 
over last year’s volume, according to 
Valvo’s Schmidt. In the semiconductor 
sector, overall sales in the country were 
higher during the first 
nine months of this year 
than during the same pe- 
riod last year, reports 
Gernot Oswald, execu- 
tive director for semicon- 
ductor sales at Siemens 
AG, in Munich. Right now, the book-to- 
bill ratio is around 0.8, indicating a drop 
from the nine-month average of the 
year to date. 

Schmidt says West German microelec- 
tronics has kept pace with the overall 
components market, growing by 10% 
this year. With that gain, he says, 
“West Germany was among the few 
countries where microelectronic sales 
went up this year.” 

SAVING GRACE. The prime reason for 
West Germany’s relatively good perfor- 
mance, Oswald says, was the lack of a 
strong personal computer industry—a 
sector that in the U.S. and Great Brit- 
ain had accounted last year for a hefty 
share of chip consumption. So the near- 
collapse of the personal computer mar- 
ket hit semiconductor makers in those 


countries hard, an experience that West 


German producers were spared. 
Against this background, West Ger- 
man semiconductor makers, as well as 
foreign companies active on the West 
German market such as Texas Instru- 
ments, Motorola, and Advanced Micro 
Devices, are not overly pessimistic 
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West German 
chip market fares 
better than others 





about 1986. Just when a decided up- 
swing will come is hard to predict, Os- 
wald of Siemens says, “as the market is 
often subject to mechanisms that are 
difficult to fathom and predict.” In the 
past, he says, when stocks were filled in 
anticipation of strong sales, customers 
were not buying. On the other hand, 
demand was often high when stocks 
were depleted. 

But as do most other semiconductor 

executives, Oswald is hoping for the 
market to pick up next spring, with the 
lift fueled primarily by industrial elec- 
tronics, data processing, and communi- 
cations. Valvo’s Schmidt expects a gain 
of at least another 10% in microelectron- 
ics next year. 
END IS SEEN. Dataquest’s Tarr is less 
pessimistic than Valvo’s Schmidt and ex- 
pects the European semiconductor mar- 
ket to decline only 2.2% from 1984’s fig- 
ure of $4.8 billion—nonetheless a disas- 
ter for an industry used to growth rates 
of 20% and more. Tarr believes the re- 
cession has bottomed out, however, cit- 
ing distributors’ reports that some big 
companies have started buying again. 

The picture varies across Europe, 
says Tarr. “In the UK the home com- 
puter market has disappeared, while in 
West Germany the automotive sector 
has held up demand.” In terms of prod- 
uct sectors, dynamic random-access 
memories have suffered most, with 
prices down from $3.2 
for a 64-K circuit in 1984 
to as little as 50c. Texas 
Instruments Ince. recent- 
ly pegged its prices at a 
nonnegotiable 90c. 

Another market in 
free-fall, though not nearly so well pub- 
licized as the one in RAMs, is the gate- 
array sector, which is now being given 
priority by Japanese manufacturers. 
Some prices, says Dataquest’s Tarr, 
have fallen as much as tenfold. “In the 
last six months we have seen prices of 
3-um two-layer metal plastic-packaged 
2,000 gate-or-less arrays drop from a 
price of 2¢ to 5¢ per gate down to 0.2¢ 
to 0.5¢ per gate. The Japanese have de- 
cided that this market is one they want 
to be in and have entered with very 
aggressive prices.” 

In 1985, there has been a general col- 
lapse in equipment demand across every 
sector of the industry, believes Bryan 
Down, sales and marketing director for 
Ferranti Electronics Ltd., a subsidiary 
of Ferranti ple. So far, the company has 
managed to avoid layoffs. But they can- 
not be ruled out if demand does not pick 
up by the second quarter of 1986, he 
admits. In Italy, SGS Microelettronica 
SpA has been unable to escape reducing 
its manpower and has cut work at its 
principal Agrate facility to a four-day 
week. O 
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ductivity by avoiding costly de- 
sign errors. 


Don't take the chance of being 
less than on top of the latest cir- 
cuitry developments. | 


ORDER YOUR COPY NOW! 


| Electronies Magazine Books & 
| P.O. Box 5414 
Hightstown, NJ 08520 


wl. 
or Che 
McGraw-Hill Int'l. Pub. Co. Wail 7 
Attn: ECC 
McGraw-Hill House 
Maidenhead, Berkshire SL6 2QL 
England 


Send me 
for $19.95 each. 
|] Payment enclosed 

_] Send proforma invoice 








| 
| 
| 
| 
| 
| 
copy (copies) of R370 | 
| 
| 
| 
| 
| 
| 
| 


Name 

Company 

Street Address 

City State... Zip 

Allow 4-6 weeks for delivery. 
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COMPANIES 


COMPUTER AUTOMATION 
TRIES FOR NEW LIFE 






FORMER HIGHFLIER IN MINICOMPUTERS 
RESTRUCTURES AS TEST-EQUIPMENT MAKER 


IRVINE, CALIF. 
Wwe the radical surgery under way 
at Computer Automation Inc. is 
completed later this year, what will re- 
main of the once high-flying minicom- 
puter company will be a testing division 
started virtually as an afterthought 10 
years ago. The restructuring, done at 
the behest of directors who took over 
the reins earlier this year from chief 
executive David H. Methvin, consists of 
cutting out the company’s now-unprofit- 
able computer business. 

The pared-down Computer Automation 
will stand as an automated-test-equip- 
ment company, essentially a corporate 
version of its profitable Industrial Prod- 
ucts Division. To give the newly shaped 
company even more of an ATE flavor, 
the president will be Douglas L. Cuts- 
forth, who has run the division since 
1979. The only remaining computer busi- 
ness will be a small operation that will 
sell boards to original-equipment-manu- 
facturer customers of long standing, but 
on a sharply diminished basis. 

Today’s Computer Automation is a 
radical departure from its promising 
start in the fledgling minicomputer busi- 
ness during the mid-1970s. Then, its 
bare-bones Naked Mini boards captured 
much attention when they were intro- 
duced, leading many experts to consider 
Computer Automation’s prospects good. 

The principal executive at Computer 
Automation was Methvin, who started 
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the company in 1967, took it public in 
1971, and resigned this past March. Not- 
ed for a strong-willed management 
style, Methvin basked in acclaim during 
the good times but avoided taking tough 
corrective measures when troubles be- 
gan to appear. 

“Tf you know Dave, he tends to be the 

perpetual optimist,” says George Pratt, 
a friend and director for 14 years who 
became chairman and chief executive 
when Methvin stepped down. By most 
accounts, Pratt spearheaded the board’s 
actions late last year that led to Meth- 
vin’s departure. Sources say Methvin, 
who left amicably, agreed that he 
wasn’t the best choice to manage the 
changes. “That would have been most 
distasteful to him,” says Pratt. Methvin 
declined to be interviewed. 
BIG TRIM. First to go was the end-user 
Commercial Systems Division, sold to 
W. Norris Agee. The Santa Ana, Calif., 
businessman paid its book value—$4.72 
million—in notes. Computer Automation 
also consolidated its Richardson, Texas, 
and Irvine operations to make the com- 
puter boards for test equipment and for 
OEM computer customers. 

The restructuring resulted in a net 
loss of $12.7 million for fiscal 1985, 
which ended June 30, on sales of about 
$40.5 million, the company estimates. 
Pratt expects smaller losses for the first 
quarters of fiscal 1986. 

“Clearly, the decision had to be to 


1983 


1984 









1985 





concentrate on our strongest asset, 
ATE,” says Cutsforth. When he took 
over the testing division, it had sales of 
$8 million. Sales grew to $26 million in 
fiscal 1985. More important, profits also 
increased steadily. 

Computer Automation’s testing activi- 
ties have advantages that should be en- 
hanced by a higher profile as a separate 
company, Cutsforth says. Its Marathon 
functional testers have built a loyal fol- 
lowing among major customers. More- 
over, more than half are in defense elec- 
tronics, where demand is steady. 

Though most of the pieces for the 
new company are in place, results of the 
changes will not become fully apparent 
until early next year, Cutsforth says. 
Furthermore, test systems are expen- 
sive and sales are adversely affected by 
the depressed capital-equipment cycle. 
Still, Cutsforth expects results to im- 
prove “because we are now concentrat- 
ing on parts that are profitable.” 
COLLECTIVE DECISION. The decision to 
restructure the company was made col- 
lectively by the board, Pratt says. “We 
just couldn’t sustain those losses... and 
we had a problem Dave refused to rec- 
ognize.” Running into such snags is a 
common occurrence among small tech- 
nology companies. After finding initial 
success with an innovative product—in 
Computer Automation’s case, low-priced 
stripped-down but advanced computer 
boards—a company expands too quickly 
into related businesses that demand 
more management and capital than are 
readily available. 

From its OEM boards, Computer 
Automation expanded into end-user 
minicomputers with its SyFa line in 
1975, and this required expensive soft- 
ware, marketing, and service. At about 
the same time, it started a functional- 
testing division based on techniques it 
used for its own boards. 

“Computer Automation was 
spread way too thin,’ says Le- 
Ellen Spellman, vice president 
at Martin P. Simpson & Co., a 
New York brokerage company. 
“They tried to do everything . 
and didn’t have the resources.” 

The company was also ham- 
pered by management short- 
comings. “That was the No. 1 
weakness—Dave didn’t trust 
anybody for very long,” says 
George Dashiell, who headed 
various computer operations 
during his 1976-81 tenure and 
is now in charge of Wesper- 
corp, a Tustin, Calif., maker of 
disk and tape controllers. “One 
man can manage a $40 million 
company. Above that, it needs 
systems and procedures and 
the continuity of a manage- 
ment team.” —-Larry Waller 
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WE USED TO HAVE TO EXPLAIN 
WHO WE ARE. 





Now everyone knows that Zincocelere products, like those of 
Nord Elettronica and Csl, are part of the newly formed Teknecomp Group. 
Teknecomp offers the expert personnel and the advanced research and 
manufacturing technology need to produce superior components for 
today’s professional electronic products. 
Come talk to the largest, most responsive source in Europe for high tech, 
high density multilayer printed circuit boards. 


Salon des composants, Paris 1985 
Stand TEKNECOMP/ZINCOCELERE - Hall 1 Allee 16 


TEKNECONP 





TEKNECOMP S.p.A. NORD ELETTRONICA S.p.A. C.S. ITALIA S.p.A. 
Zincocelere Division Direzione Head office and Factory: Head office and Factory: 
Head office and Factory: 17041 Altare (Savona) Via Druento 274 

Via A. Bertone 12 - 18042 Cavaglia (VC) Localita Molino Vecchio 10078 Venaria Reale (Torino) 
Tel. (0161) 96195/6/7/8 - 965101 Tel. (019) 584031 Tel. (011) 4240884 

Telex 200039 ZINCO | Telex 213172 NOEL | J elex 220545 CsI 
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Published by Electronics Magazine... 


Books of special interest to our readers 


CSEM 


(the Swiss Center for Electronics 
Tato MU Toi co) (Tol alae) exe haa ale) 


performs R & D work and small 
(o[UE= Tay aiava &)celelUfe1e(e)ameymere)aalevelal-lalc-3 
and systems for industry and 
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CMOS CIRCUITS 


Design and small-scale 
fabrication of custom 

digital and analog IC's for 

@ Battery operated electronics 
@ Micropower telecom 

@ Monolithic light detectors 

@ Switched capacitor IC’s 

@ Non-volatile EEPROM 


MASK-MAKING 


Optical and electron-beam 
1x, 5 x, 10 x chromium masks, 
multi-project masks 


SENSOR R&D 


Small-scale fabrication of 
customized sensors for 

@ Pressure and acceleration 
@ Magnetic fields 

@ lonizing radiation 

@ Chemical activity and gases 
@ Thermal flow 

based on silicon, fiber-optic 

or thin film technologies 


PIEZOELECTRIC DEVICES 
FAILURE ANALYSIS 


of electronic devices 


OPTICAL DEVICES 


@ Interferometric cells 
@ Solid-state microshutters 
@ Solid-state displays 


@ Monomode fiber components 


@ Computer-generated 
holograms 


Circuits for Electronics Engineers 

Almost 350 diagrammed circuits arranged by 51 
of the most useful functions for designers. Taken 
from the popular “Designer’s Casebook” of Elec- 
tronics, these circuits have been designed by en- 
gineers for the achievement of specific engineer- 
ing objectives. Pub. 1977, 396 pages, softcover. 
Order No. R-711, $17.95. 


Electronic Circuits Notebook 

Contains 268 completely illustrated electronic cir- 
cuits conveniently arranged by 39 vital functions, 
including amplifiers, audio circuits, control circuits, 
detectors, converters, display circuits, power 
supplies and voltage regulators, function 
generators, memory circuits, microprocessors, 
and many others, as published in Electronics 
magazine 1977-1980. Companion volume to 
Circuits for Electronics Engineers. Pub. 1981, 
344 pages, softcover. 

Order No. R-026, $17.95. 


Design Techniques for Electronics Engineers 
Expert guidance at every point in the development 
of an engineering project—making measure- 
ments, interpreting data, making calculations, 
choosing materials, controlling environment, lay- 
ing out and purchasing components, and inter- 
connecting them swiftly and accurately. Nearly 
300 articles from Electronics’ “Engineer's 
Notebook,” with more than 500 diagrams and 
tables. Pub. 1977, 370 pages, softcover. 

Order No. R-726, $17.95. 


Microelectronics Interconnection 

and Packaging 

Articles from Electronics include sections on litho- 
graphy and processing for integrated circuits, 
thick- and thin-film hybrids, printed-circuit-board 
technology, automatic wiring technology, IC pack- 
ages and connectors, environmental factors af- 
fecting interconnections and packages, 
computer-aided design, and automatic testing. 
Pub. 1980, 321 pages, softcover. 

Order No. R-927, $15.95. 


Order today using this coupon! 


Electronics Magazine Books 
P.O. Box 541 
Hightstown, NJ 08520 
609/426-5070 





Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems 
Practical orientation to all aspects of micro- 
processors and microcomputers in 95 articles 
from Electronics covering low-end microcon- 
trollers, mid-range microprocessors, high- 
performance 16-bit microprocessors, high-speed 
bipolar processors, peripheral support chips, 
signal processors, board-level microcomputers, 
software and applications. Pub. 1980, 482 pages, 
softcover. 

Order No. R-011, $18.95. 


Basics of Data Communications 

This compilation of essential articles from Data 
Communications magazine includes chapters on 
terminals, acoustic couplers and modems, com- 
munications processors, networking, channel per- 
formance, data link controls, network diagnostics, 
interfaces, and regulations and policy. Pub. 1976, 
303 pages, softcover. - 

Order No. R-608, $15.95. 


Practical Applications of 
Data Communications 
Selected articles from Data Communications 


~ magazine cover architecture and protocols, data- 


link performance, distributed data processing, 
software, data security, testing and diagnostics, 
communications processors, and digitized-voice 
and data-plus-voice. Pub. 1980, 424 pages, 
softcover. 

Order No. R-005, $17.95. 


Personal Computing: Hardware and 
Software Basics 

More than 50 articles from leading publications 
provide information on personal computing hard- 
ware, software, theory and applications. Pub. 
1979, 266 pages, softcover. 

Order No. R-903, $15.95. 


Active Filters 

Covers the theory and practical implementation of 
filter networks built with active elements. Includes 
design tables and computer/calculator programs, 
as published in Electronics. Pub. 1980, 133 pages, 
softcover. 

Order No. R-003, $11.95. 





























Name | 
| McGraw-Hill Intl. Publications Co. | 
European Circulation Center Fig 
Maidenhead, Berks. SL6 2QL, UK | 
| (Tel |0628] 23431; Telex 848640) : a 
Company 
| Order # Qty Price | 
| a. : S Street/PO address { | 
| R- $ _ City/State/Zip (Outside USA: City/postal code/country) __| 
OF a mite) O] bod) oa DM tm ON 10) 11010) = | p. $ "| Payment enclosed (Payment must accompany orders | 
ET DE MICROTECHNIQUE S.A. | is under $25. USA residents add applicable local tax.) 
Maladiére 71 — CH-2000 NEUCHATEL 7 R- $ ie ah nS company (or attach company Purchase Order) | 
Phone 038 24 0161 - Telex 952 664 lp. : | 
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Ten-day money-back guarantee applies on all books. 
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operence : ee 
—. Our eons Vas been built with 
notable achievements — the world’s first 
4k CMOS static RAM in 1977; we 
pioneered the 8k x 8 CMOS static ram 
In 1982, and in 1984 we pioneered the 
32k X8 CMOS static RAM. 

Today, in the field of High Speed 
Static RAM, we have the world’s fastest 
volume-produced 2k X8 type, with 
more new devices currently being 
introduced. 


- ‘TC5561P_ _ 64Kx1 (CMOS 70nS ~ 
Cs —-TeBg62P — 64Kx1 CMOS ~ —-45/55nS 
CMOS and —=—=«s‘TC5564P ~=—s—<ié KB CMOS ~450/200nS 
SRAM __ TC5565P : —-420/150nS— ts 
advanced § TMM2064P- NI - 100/120/150nS 
products = TC55257P_ | ~ 100/120nS ~ 


For futher information on static 
RAMs to iit your precise requirement, 
contact 


TOSHI BA 
Toshiba Europa (I.E.) GmbH, 


Hammer Landstrasse 115, 4040 Neuss 1 
West Germany. Telephone: (02101) 157 
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ur path has been long and winding, 
our goal far ahead 


We have set an ambitious goal — technical 

excellence, high quality, economical 

solutions. For almost 40 years we've been 

Tanvccss)tiale mia .darenui (sxe (e[=mr- tare mar- (cee) 4a 0) 

elitcliamialicmel aap 

Today, Iskra represents the professional 

elele)gere(oamcone i) (e/aliarepmelelieliaem-lare — 
aarelaleie-\ei(Ulaiarem=i(-1e1tge)alem- tare) _ < 
2) (oye tge)aarexevatslallerslmsxe [61 @)aarciaimicelan : 

ore) an) eeyarcraiccm Com alreialnvarcie) elairciirerchccie, 

sysiems. : 4 - ae 
NAVom of- Wars) eexerr= Vere tacsiait(e)emcenaat-retcielaiare| | 

relate mere)ahice)miarsjiaulas(sialecwe(ossj(e]arqre me) me) 

in laboratories, service workshops and - 

schools, as well as for sophisticated a — 

analyses in chemistry and biochemistry. 

ete ier ey Helwors spans the globe 





From simple to sophisticated. 


Iskra, 61000 Ljubljana, Trg revolucije 3, Yugoslavia, tel. int. +38 61 213-213, telex 31356 yu iskexp 
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ean « ‘executives ‘at major 
_U.S. companies don’t pay much atten- 





| to price when they consider buying 





onal ee wes re their 


iy 5, sording, the 18%, pe ines 





owed | software, 11%. Price mattered to 


only 2% of the respondents. A specific 
operating system or language was im- 
portant to only 2%. Service apparently 
was unimportant to those surveyed, be- 
cause it wasn't named as a factor. 


W.R. GRACE UNIT 
INVESTS IN OMNI 


Omni Technology Ine., has ee 4 


$500,000 cash infusion from. Grace Ven- 


tures Corp., a subsidiary of W. R. Grace 
& Co., New York. In return, Grace Ven- 
tures will occupy two seats on the board 
of the Fremont, Calif., company. Omni, 


with revenue in fiscal 1985 of $5 million, 
tests electronic components for the mili- 


_tary and aerospace markets. Its services 

| also include the environmental condition- 
ing of equipment, software generation, 
and inventory-control pone! 


UCCEL ACQUIRES 
SOFTWARE COMPANY 


Uccel Corp., a Dallas systems- and appli- 
_eation-software company, has acquired 
Software Corp. of America, | Herndon, 
Vaz., for $9.9 million in cash. SCA’s prod- 
ucts, which run under Digital Equip- 





‘ment Corp.’s MVS operating system, in- 
clude a data-set performance measure- 


ment and analysis system, procedure-li- 
brary system, and a product to aid 
disaster recovery of computers. Its reve- 
nue this year should hit $6 es 


TITAN TO ACQUIRE» 
SPECTRONLABS 


Titan Corp., Encino, Calif,, has agreed i in 


principle to acquire Spectron Develop- 
ment Laboratories Inc., Costa Mesa, 


Calif. Terms were not disclosed. ‘Titan 


supplies design, development, and test- 
ing services for defense programs for 
U.S. government agencies and prime 
contractors. Spectron applies laser tech- 
nology to experimental aerodynamics 
and fluid mechanics. 
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CAE for 
Analog Circuit Designers 










¢ COMPONENT SENSITIVITY 
PLUS: * OUTPUT WAVEFORM for any INPUT 
* OPTIMIZATION ¢ IMPROVED ALGORITHMS 
*98 NODES ¢ COMPATIBLE with HP DATA FILES 
* TIME DOMAIN ¢ INTEGRATED with FFT and 
* GROUP DELAY MEASUREMENTS with HPIB 
* RELATIVE PHASE ° 6 YEAR TRACK RECORD 
¢ NEGATIVE COMPONENTS ° 30 DAY TRIAL Ow | 


0n 4.9 

ALSO: FFT WAVEFORM ANALYSIS 
¢ 4 TIMES FASTER than HP 

¢ INTEGRATED into ONE FILE 


THREE INTEGRATED MODULES: 


AC-CAP 
AC Circuit Analysis with OPTIMIZATION $750.00 


S-WAVE 
FFT Waveform Analysis for Time Domain $750.00 





PLOTFT 





Time Domain Data Acquisition $750.00 
Double all prices for 9020 Computer version. 
‘DEMO DISK AVAILABLE 


COMTRAN INTEGRATED SOFTWARE 


qK se 


Sue RAR EROS : 


10735 Burbank Boulevard = North Hollywood, California 91601 
Contact Deane Jensen (213) 876-0059 « Closed Fridays 
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AVAILABLE! 


1985-86 


Electronics 
Buyers’ Guide 





Order your copy today for the industry’s most often-used 
directory: 


@ It's three directories in one easy-to-use volume. 
@® Includes more than 4,000 product listings. (approx. 700 pages) 
® Contains over 5,000 company listings (approx. 400 pages) including: 
® Company name, address and phone number. 
@ Name and title of contact for sales information. 
@ Number of engineers at plant and number of employees. 
@ Annual! dollar sales volume. 
@ Local sales offices and manufacturers representatives. 
@ Local distributors. 
® Instant referral to company’s advertisements. 
@ Offers FREE current catalog retrieval service (approx. 1300 catalogs) 





Price: $40 USA & 


Canada 


$50 elsewhere 
(add $30 for airmail) 


Send order with payment to: = K 
Regina Hera Che 


1221 Avenue of the Americas, N.Y., N.Y. 10020 


Electronics Buyers’ Guide HL 
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COMPUTER 


SOFTWARE 





Z/SPICE 
COMPLETE CIRCUIT SIMULATION FOR PC 
STUDENT VERSION $79 FULL VERSION $245 


(509) 529-7025 
= box 737 
wa 99324 


SPICE simulation and modeling classes 

at North Texas State University Com- 

puter Park, Dallas, Texas. Simulation 

class, Nov 16; modeling class, Dec. 14. 
Oholiab Technology 


PO Box 851731, Richardson, TX 75081 
(214) 644-4190 













POSITIONS VACANT 


Senior Programmer — Position duties are: 
Responsible for software (original) design 
and design verification, implementation, 
testing and documentation. Periodically 
review and supervise similar work of pro- 
grammers. Work with operating system soft- 
ware, XMS/UNIX software, intelligent con- 
trol firmware, and a variety of development 
systems to produce LAN hub and node soft- 
ware elements for integrated office con- 
troller products in order to provide user 
remote file access and virtual terminal 
capability. Qualified applicants must have a 
Bachelor's degree in Computer Science or 
Computer Engineering or Electrical Engi- 
neering and three years experience as a De- 
sign Programmer or as a Development Pro- 
grammer. Additionally, a qualified ap- 
plicant’s three years of experience must in- 
clude: one year of use of the following lan- 
guages: PASCAL, C, 8085 and 68000 Assem- 
bly; one year of use of UNIX/XENIX operat- 
ing systems and structural programming 
methods; and one year of use of LAN archi- 
tecture, communication protocols, 051 
Model, and telephony principles. Experience 
may be cumulative. Salary is $39,270 per 
annum for 40 hours per week, 8:00 a.m. to 
5:00 p.m. Interested, qualified applicants 
should send resumes to MESC, 7310 Wood- 
ward Avenue, Room 415, Detroit, Michigan 
48202, Ref. No. 49185. Employer Paid Ad. 


Electronic Engineer — Applied Research 
Corporation has an immediate opening for 
Electronic Engineer to assist in prototype as- 
sembly of space flight instrumentation. A 
background with both design and fabrication 
of servo systems is desirable. Send resume: 





POSITIONS WANTED 





Consumer — Controls telecommunication 
microprocessor hardware/software, as- 
sembly language. Analog, digital design in 
my N.Y. cab or worldwide. Project rates. Mr. 
Barry Masel (718) 476-1516. 





INVENTIONS WANTED 





inventions, ideas, new products wanted! In- 
dustry presentation/national exposition. 
Call 1-800-528-6050. Canada, 1- 
800-528-6060. X831. 


HOT LINE 


To place your 
recruitment message 
In 


Electronics 


call Pat Clyne 





Advertise 


your 

software 
for only 
$114.75 


For only $114.75 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of it— 
Electronics’ paid circulation of 
102,000 subscribers. 


You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why Electronics’ Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
Patti Clyne at 212/512-2557. 


Electronics 
Computer Software 
Section ai: 


Post Office Box 900 Che 
NewYork. NY 10020 (<All 


1985 ELECTRONICS 
COMPUTER SOFTWARE SECTION 


Sizes Material 


1 Inch 7/8x2 1/4 
2Inch 17/8x2 1/4 
3inch 27/8x2 1/4 Typesetting 

4inch 3/7/8x21/4 _ free of charge. 


1985 RATES 
1X 6X 


Artwork or 
film preferred. 


Dr. S.P.S. Anand, Applied Research Corpor- 
ation, 8201 Corporate Drive, Suite 920, 
Dept. EL-1, Landover, MD 20785. Tele- 
phone: (301) 459-8442. at 


$112.80 
225.60 
338.40 
451.20 


1 Inch 
2 Inch 
3 Inch 
4 Inch 


$114.75 $113.75 
229.50 227.50 
344.25 341.25 
459.00 455.00 


Murkett Associates — Technical Mgmt 
placement with national affiliates-fee paid 
Box 527, Montgomery, AL 36101. 


212/512-2557 
oF- 11 
Patti Clyne 


212/512-2557 


Gulf South Opportunities! Numerous open- 
ings in the Gulf Coast area for electronic 
engineers in the medical, computer and 
defense industries. All fees paid. For con- 
sideration send resume or call collect to Ann 
Jernigan, Snelling and Snelling, 428 Plaza 
Bidg., Pensacola FL 32505, (904) 434-1311. 
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ELECTRONICS INDEX 


SEPTEMBER 


MAR. 
1985 


APR. MAY JUNE JULY AUG. SEPT. OCT. 


THIS WEEK 
LAST WEEK 
YEAR AGO 

1982 


The Electronics \ndex, a seasonally adjusted measure of the U.S. 
electronics industry's health, is a weighted average of various 
indicators. Different indicators will appear from week to week. 


U.S. ELECTRONICS IMPORTS & EXPORTS ($ MILLIONS 


August 1985 | July 1985 | August 1984; August 1985; July 1985 | August 1984 


Accounting, computing, and 


a machines 268.382 337.949 


fp Oleieti 39. | 39.910 4. oa be ae 147 7. ee 
Parts for data-processing machines 

and office calculators 348.916 310.903 531.275 401.183 

sound-recording, and sound- 

reproducing equipment 1,371.490 1,470.932 297. 060 348.484 285.540 


Printed-circuit boards ee 511 | 22.696 696 22. Pc aaioe eee 438 


Integrated circuits, diodes and 
446.224 426.861 744.669 344.715 346.901 493.940 


other semiconductors, tubes, 
| 16.000 000 25.714 | oa ee | 11. ie | eae 341 


Telecommunieations, 


piezoelectric crystals, parts 


Fixed and variable resistors 


Mixes results in the trade picture for electronic equipment 
added up to no movement in the Electronics |ndex for the 
current week. Imports rose 5% in August, according to the 
latest statistics, ending hopes that July’s 8% decline would 
start a sustainable trend. The optimism brought about by 
last week’s news of a rise in U.S. production of electronic 
equipment was tempered by a downward revision in the final 
statistics, which will show up in the index in coming weeks. 
Exports of electronic equipment, up 3.4% in August, 
couldn’t offset the gain in imports and prevent a widening in 
the U.S. electronics industry’s trade deficit. Hence, the ex- 
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cess of electronics imports over exports rose 11% in August 
to $555 million. 

Though total electronic-equipment exports were up, this 
was caused by a 32% rise in shipments for parts for com- 
puters and data-processing equipment and a small gain in 
exports of computers and office machinery. All other seg- 
ments saw exports fall. The U. S. dollar appears to have lost 
its downward momentum. With no impetus in sight for any 
further significant decline in the value of the dollar, it is 
uncertain when U.S. electronics manufacturers will be able 
to reclaim their former share of overseas markets. 
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CATALYST. Miner led the development team 
for the Amiga personal computer. 








LOS GATOS, CALIF. 
= he one year ago, Amiga Corp. was 
acquired by Commodore Internation- 
al Ltd. Once the ink was dry on the 
documents, Jay Miner began working 
for the 13th company since his chip- 
design career began 22 years ago. 

“T get bored easily,” says Miner, who 
led the development team for the Amiga 
personal computer. He is now vice presi- 
dent of product development for Com- 
modore-Amiga Inc., the division that 


PEOPLE ON THE MOVE 



























WILL 13 BE LUCKY 
FOR AMIGA’S MINER? 


brought the Amiga to market after a 
lengthy and expensive gestation. “After 
a while [working for the same compa- 
ny], you get bogged down in details and 
you don’t learn anything new.” 

In all this moving around, Miner, 53, 
never ventured far from Silicon Valley. 
He earned his BSEE from the Universi- 
ty of California at Berkeley in 1958. 
However, the MOS-design specialist has 
run the job gamut from tiny startups 
‘not worth naming” to General Micro- 
electronics (the first spinoff of Fairchild 
Camera & Instrument’s legendary Semi- 
conductor Division), Siliconix, and Zy- 
mos. He even spent four years at Atari 
Inc., whose chairman, Jack Tramiel, for- 
merly ran Commodore and now consid- 
ers it his arch-rival. 

SURVIVAL AT STAKE. The Amiga is criti- 
cal to Commodore’s future in home com- 
puters. Its main claim to fame is power- 
ful color graphics provided by a Motor- 
ola 68000-based architecture and three 
custom very _ large-scale-integration 
chips—for graphics, stereo sound, and 
animation. The company hopes such in- 
novation will help it grab a share in the 
personal computer marketplace. And 
some analysts believe the Amiga is 
Commodore’s last hope to regain a lead- 
ing position in the home computer field. 

After Miner’s stint at Atari, he spent 

two years in custom VLSI chip design at 





Zymos. Then in 1982, at the behest of 
Zymos president Bert Braddock, a 
friend of Amiga’s initial investors, he 
donned employee badge No. 2 at Amiga. 

“When I came on, it was a one-man 
company, but with offices and money,” 
says Miner. “[Founder Dave Morse] 
asked if I would help him spark things 
from an engineering point of view.” 

A spark was sorely needed. “The in- 
vestors were just in time for the bubble 
to burst in the video-game market,” 
says Miner, who says the Amiga started 
as a cartridge-based game machine. 
“And ever since I was at Atari, I’ve 
wanted to use a 68000 chip in a fancy 
home computer.” 

Three years later, guiding a four-per- 
son development team, Miner brought 
his embellished idea to fruition. With 
such a major and successful project un- 
der his belt, might a man with no toler- 
ance for boredom think of moving on? It 
seems that Commodore already thought 
of that. “Nope, I’ll be here another four 
years,” says Miner with a grin. “I’ve got 
a contract.” —Denise Caruso 













































































EDWIN PUSHES 
GaAs MINISUPER 


CAMARILLO, CALIF. 
hen Allan I. Edwin first heard of 
Vitesse Electronics Corp.’s planned 

minisupercomputer earlier this year, he 

was being wooed as a potential custom- 
er. But the machine—designed initially 
with high-performance CMOS devices, 




























IVAN A. CERMAK 

L] Telecommunications expert 
Ivan A. Cermak, 44, joined 
California Microwave Inc., 
Sunnyvale, Calif., as execu- 
tive vice president of tele- 
communications. He was for- 
merly president of System 12 
and Network Systems Divi- 
sion for ITT Corp. and spent 
12 years at AT&T Bell Lab- 


oratories. Cermak has operat- 
ing responsibility for the 
firm’s digital and microwave 
transmission products and 
for venture operations. 


JOHN T. HARTLEY 

LiJohn T. Hartley is capping 
a 30-year career at Harris 
Corp. with the job of presi- 
dent and chief operating offi- 
cer. He succeeds Joseph A. 
Boyd, who remains chairman 
of the board. Hartley, 55, 
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was on the faculty of his 
alma mater, Auburn Univer- 
sity, before joining the Mel- 
bourne, Fla., company as a 
research engineer in 1956. He 
was elected president of Har- 
ris in 1978 after serving as 
executive vice president for 
two years. 


DAVID J. MARKEY 

L] Following the lead of many 
who left government jobs for 
the private sector, David J. 
Markey, assistant secretary 
of commerce and administra- 
tor of the National Telecom- 
munications and Information 
Administration, will leave the 
Commerce Department to be- 
come vice president of feder- 
al regulatory affairs for Bell- 
South Corp. Markey, 45, will 
direct the Atlanta-based re- 
gional telephone company’s 
liaison programs with the 
FCC and related agencies. 


Before joining the Commerce 
Department, he was a special 
adviser to the FCC chairman 
and served as chief of staff 
and legislative director for 
senators Frank Murkowski 
(R., Alaska), and J. Glenn 
Beall (R., Md.). As NTIA 
head, Markey served as chief 


presidential policy adviser on | 


telecommunications. 


DAVE MASTERS 

[]Dave Masters has joined 
Opus Systems as vice presi- 
dent of engineering and oper- 
ations. His engineering and 
management positions, span- 
ning a 25-year career in elec- 
tronics, include stints at such 
companies as Synertek, Fair- 
child Camera & Instrument, 
and National Semiconductor 
Corp.’s Point-of-Sale Division. 
Masters was formerly vice 
president of systems develop- 
ment at Onyx Systems Ince. 


Opus sells a Unix coproces- 
sor for the IBM Corp. Per- 
sonal Computer, based on 
National’s 32000 chip set. 


ROBERT J. BROWN 

[]Diablo Research Corp., 
Sunnyvale, Calif., hopes to 
strengthen its consumer and 
commercial lines by adding 
Robert J. Brown as vice pres- 
ident of engineering. He 
worked previously on the de- 
velopment of an _ entertain- 
ment system for commercial 
airliners at Interactive Com- 
munications Corp., a San 
Jose, Calif., subsidiary of Al- 
tus Corp. He also worked as 
vice president of engineering 
at Hitachi Microelectronics 
Systems Inc. Brown helped 
put Atari Corp. on the home- 
video-game map by forming 
the Consumer Division to 
market a home version of 
Nolan Bushnell’s Pong game. 
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largely to be replaced later with gallium 
arsenide chips—so intrigued him that 
the veteran engineering executive 
jumped over to the company, where he 
is now responsible for making the ma- 
chine a reality. 

Sources in the semiconductor and 
computer business 
think his task is 
“tough, if not im- 
possible,’ in Ed- 
win’s words. But he 
thinks this _pessi- 
mism works as an 
advantage, driving 
off would-be com- 

oo petitors. “We hope 
BELIEVER. Edwin a lot of people feel 
has faithinGaAs. that way—to keep 
—_———__—_—_—_—— the GaAs mystique 
to ourselves as long as we can.” 

Vitesse, a $30 million GaAs startup 
financed by parent Norton Co., hopes to 
have its first GaAs large-scale-integra- 
tion parts available for sampling next 
year. In a more ambitious move, the 
company’s first production minisuper- 
computer in silicon is due for 1987, with 
GaAs components to be integrated as 
they become ready. 

Edwin, 42, describes his job as “moti- 
vating and forcing the interactions” of 
his 30-person division. His career has 
prepared him for this—he has done 
most of the jobs himself at one time or 
another. He holds a BS from New York 
University and an MS fromthe Universi- 
ty of Michigan, both in electrical engi- 
neering, and most recently served as 
general manager of a new business unit 
of General Electric Co.’s Medical Sys- 
tems Group. Edwin also founded and 
headed Interactive Systems, Ann Arbor, 
Mich., which went on to become a pio- 
neer company in local-area networking. 
TOUGH JOB AHEAD. The soft-spoken Ed- 
win by no means downplays the difficul- 
ty of his assignment as president of Vi- 
tesse’s Digital Products Division, which 
generally involves overseeing the trans- 
lation of the design to hardware. He 
points out, however, that the trick is a 
well-thought-out basic computer archi- 
tecture that in silicon not only performs 
mightily—tens to hundreds of mega- 
flops (millions of floating-point opera- 
tions per second)—but can also be up- 
graded in increments with GaAs parts 
without disrupting the design. 

At this stage, Edwin is still keeping 
details close to his vest, but he defines 
the approach as “decoupled architec- 
ture, or what some might call asynchro- 
nous modules.” This means individual 
modules at the board level may be re- 
placed without affecting other computer 
elements. Such elements for upgrading 
are chosen to exploit the speed of GaAs, 
which can be up to seven times that of 
silicon parts. —Larry Waller 


AMP positive-lock 
connector: 


Depresser 









Embossments 








It joins a blind mate 





with a click. 


You know it’s locked and safe even 
under severe vibration. This positive- 
lock connector offers other important 
benefits, too. Low insertion force. 
Mates with NEMA DC-2 tabs with 
holes. Can be terminated by hand, or 
automatic tools. Sizes to fit 22-18 
AWG and 18-14 AWG wires. 

For more information, complete 
and return this card. Or call the AMP 
Positive-Lock Information Desk at 
(717) 780-4400. 
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ETHERNET MANAGER HAS 
HOST OF NEW FEATURES 








BRIDGE ADDS AUDIT TRAIL AND AUTOMATIC DATA REDUCTION 


Facatures never before available on a 
local-area-network management and 
control system will be standard on 
Bridge Communications Inc.’s multifac- 
eted NCS/1 network control server, the 
company claims. Besides giving adminis- 
trators of Ethernet LANs the ability to 
centrally configure, control, and monitor 
large networks in real time, it includes 
the first network audit trail as well as 
automatic data reduction, whereby raw 
network data is simplified and organized 
into useful form. 

NCS/1 consists of Bridge’s network 
software running with the AT&T Bell 
Laboratories Unix operating system on 
a Sun Microsystems Inc. 2/120 work 
station. It can reduce and manipulate up 
to 8 megabytes of data, render it in 
graphical form, and store it on the sys- 
tem’s 71-megabyte Winchester disk. 

“Network management is a new con- 
cept,” says William Carrico, Bridge’s 
president. “Before, just getting onto a 
network was a big thing. As sizes in- 
crease, however, there is a need to mon- 
itor and control the network. Thus we 
saw a demand for increased functions in 
those areas.” 

NCS/1 operates in Sun’s desktop envi- 

ronment with multitasking windowing 
capability and supports up to 256 of 
Bridge’s communications and gateway 
servers on a net. It can support up to 
4,096 logical names assigned to physical 
addresses within the network, but Car- 
rico says this number does not limit the 
number of network users to 4,096. 
BIG NUMBERS. “For example, some peo- 
ple with a VAX computer on a network 
can simply call all the VAX ports ‘VAX,’ 
which uses only one name,” Carrico ex- 
plains. “We figure that between 10,000 
and 20,000 users could actually be sup- 
ported with the product.” 

Supporting such a number of users is 
only one of the many tasks NCS/1 of- 
fers network administrators. The prod- 
uct’s audit-trail feature is an industry 
first, according to Carrico. “No one else 
has an audit-trail connection on a LAN,” 
he claims. “That technology was origi- 
nally developed for modem networks. 
As such, it’s of big interest to our tradi- 
tional transaction-oriented customers.” 
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The audit-trail analysis time-stamps 
and records information on all network 
connections and functions, shows con- 
nection source and address, status, du- 
ration, and amount of traffic in terms of 
number of packets or bytes. The audit 
trail can be spooled out to %4-in. car- 
tridge tape or sent to a printer. 

The system can also sense total net- 
work load as well as bandwidth use. Its 
Intelligent Ethernet Controller, a card 
that can be inserted in the NCS/1, uses 
a 10-MHz Motorola 68000 microproces- 
sor with 256-K bytes of memory and 
performs all protocol processing. This 
leaves the work station’s main processor 
free to perform other critical network- 
management tasks. 

This feature is necessary because 
Unix is not a real-time operating system 
and 256 servers could make the system 
less responsive to the network adminis- 
trator, says Carrico. Thus the Ethernet 





controller handles all network communi- 


cations and receives data off the net- 
work in real time, serving as a buffer 
until the work station’s processor can 
handle it. 
TEN TIMES FASTER. As a result, the 
NCS/1 system can send or receive 200 
packets of information per second. In 
addition, it boots each network server in 
4 s—10 times faster than Bridge’s previ- 
ous network manager, the NCS/150. 
The 150, an entry-level network-manage- 
ment system, was limited to simple data 
collection. Information could not be re- 
duced automatically to graphical repre- 
sentations, as it is with the NCS/1. 
“You could only send it to the printer or 
reduce the data yourself,” says Carrico. 
Also, it could monitor a maximum of 
only 40 physical addresses. 
Programmable keys are also available 
at each work station under NCS/1, and 
network administrators have the same 
capability through command scripts at 
the NCS/1 station. Command scripts let 
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INTEGRATED CIRCUITS 


administrators build a command file 
that automates sequences of daily man- 
agement tasks such as checking host 
ports for baud rates or monitoring cer- 
tain kinds of usage. In addition, the 
manager can examine remote units and 
perform administrative tasks on remote 
servers. 

Aimed at customers having more than 
100 network nodes, or users, NCS/1 
sells for $45,000. Carrico says a token- 
ring version of the system will be avail- 
able in 1986. —Denise Caruso 
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IC QUALITY GRADES: 
IMPACT ON SYSTEM RELIABILITY 
and LIFE CYCLE COST 











This text presents the main factors governing 
the relative reliability and application of plastic 
commercial (screened and unscreened), 
hermetic commercial, and MIL-SPEC 
integrated circuits (ICs). Specific areas 
addressed include initial costs and 
procurement lead times, application stresses of 
particular concern with plastic encapsulated 
ICs, procurement practices for obtaining the 
best available plastic ICs, and life cycle cost 
analysis for alternative quality grades. 


Bridge Communications Inc., 1345 Shore- 
bird Way, Mountain View, Calif. 94043. 
Phone (415) 969-4400 [Circle reader ser- 
vice number 338] 









SURFACE-MOUNTED 
CERDIP HOUSES PLA 







A‘ Corp. believes the total appeal 
of its new 900-gate ultraviolet-eras- 
able programmable logic device (EPLD) 
will be greater than the sum of its 
parts. The Santa Clara, Calif., company 
claims the EP900 combines the best fea- 
tures of the three other members of its 
family, providing the greatest flexibility 
and highest integration possible for a 
programmable logic device. 

Altera pioneered EPLD technology 
with its EP300, introduced in June 1984, 
and continued to add features such as 
more I/O lines, clocks, registers, regis- 
ter controls, and programmable archi- 
tecture to its later versions—the EP600 
and EP1200. 

The EP900 includes all these features 
but has one characteristic all its own: it 
will be offered in a surface-mountable 
44-lead J-leaded chip carrier that uses 
Cerdip technology, as well as in the stan- 
dard 40-pin DIP. The chip carrier takes 
up less than 1 in? of board space and is 
half the height of the DIP version. 

“This is the first time Cerdip technol- 
ogy has been applied to surface-mount 
technology commercially, in a windowed 
version,’ claims Robert F. Hartmann, 
vice president of engineering for Altera. 
“We're providing both package types 
because, although we believe surface- 
mount technology will be used in more 
than 25% of all ICs by 1990, most han- 
dling equipment is geared to DIP, and 
there will be a transition time before the 
technology is widely accepted.” 

Hartmann says Altera chose the Cer- 
dip implementation because it is a prov- 
en and inexpensive method for making 
hermetic packages, using a ceramic base 
and lid with glass in between. But the 
company also will provide a nonwin- 
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dowed plastic package for a one-time 
programmable version of the EP900 
during the first half of 1986. 

The company has not yet set prices 
for the different versions of the EP900. 
Evaluation units will be available in De- 
cember, with support, for $44 each. 
The EP900 can be completely tested 



















dd a new weapon to the reprogram- 

mable-logic-cell-array arsenal: static 
RAM technology. Startup Xilinx has 
combined a gate-array-like architecture 
with CMOS static-RAM technology to 
produce a chip with many of the advan- 
tages of semicustom application-specific 
ICs but none of the drawbacks. 

“Logic cell arrays provide all the 
benefits associated with other ASICs— 
reduced chip count, high performance, 
smaller system size, lower power con- 
sumption, and high reliability—with 
none of the time, cost, and risk penal- 
ties,” says Scott Brown, vice president 
of the San Jose, Calif., company. 

The XC 2064 logic cell array has the 
equivalent of 1,000 to 1,500 gates, put- 
ting it midway between smaller gate ar- 
rays and programmable logic arrays in 
complexity. Like PLAs, the logic cell ar- 
ray can be programmed and tested in- 
house in about one week, using Xilinx’s 
$20,000 development system. Gate ar- 
rays take longer and are more expen- 
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OME. Altera’s erasable programmable logic array comes 
in a surface-mountable package that uses Cerdip technology. able for specialized con- 





SRAM LOGIC ARRAY: ASICs 
WITHOUT THE DRAWBACKS 


















before it is programmed 
| and has transition-detec- 
tion input circuits for 
zero-standby power, a 
feature Altera claims it 
alone has accomplished 
in the programmable- 
=| logic-device market. Oth- 
“er features include 24 
si 1/O lines and 12 inputs; 
= more than 1,000 gate 
/ equivalents; 24 program- 
mable flip-flops; and 
=4 synchronous/asynchron- 
| ous flip-flop clocking. 
Based on Intel Corp.’s 
2-um CHMOS II process, 
=| the EP900 array is ex- 
= pected to be used for 
high-complexity random 
logic, complex-state ma- 
chines, large counters, 
S| flexible bus interfaces, 
| and random logic using 
mixed flip-flop types. In 
addition, the part is suit- 
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trollers intended for vid- 
eo synchronization, universal asynchro- 
nous receiver/transmitters, multiplex- 
ers, telecommunication equipment, and 
instrumentation. —Denise Caruso 
























Clara, Calif. 95051. 
Phone (408) 984-2800 [Circle 339] 


sive to use, with engineering charges 
incurred for each gate-array design. 

The reprogrammable logic cell array’s 
architecture has a central array of logic 
blocks surrounded by I/O blocks. Users 
ean configure the logic and I/O blocks 
and connect them in a variety of ways. 
User-configuration data is held in SRAM 
within the chip; in a system, the data is 
read into the RAM from EPROMs, EE- 
PROMs, or a floppy-disk drive. 

It is the SRAM technology that makes 

the logic cell arrays reprogrammable. 
Reprogramming takes just 12 ms and 
can be done without removing the logic 
array from the system. 
REPLACEMENT. The XC 2064, which con- 
tains 64 logic blocks and 58 I/O blocks, 
can replace small gate arrays, from 15 
to 75 small- and medium-scale ICs, or 
blocks of four or more PLAS. 

The chip, which is manufactured us- 
ing a high-performance CMOS process, 
will be offered initially with an 18-MHz 
clock frequency; a 33-MHz version is on 
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the way. Xilinx’s development system 
provides a number of functions, includ- 
ing design entry (in either graphical or 
text input form), design-rule checking, 
PROM formatting, simulation and verifi- 
cation, macro library, and in-circuit emu- 
lation. The Xact development software 
runs on an IBM Corp. Personal Comput- 
er. The XC 2064 logic cell array is avail- 
able now for $55 to $80 each, depending 
on packaging and the number of parts 
ordered. Steve Zollo 
































Xilinx Inc., 2069 E. Hamilton Ave., San 
Jose, Calif. 95125. 
Phone (408) 559-7778 [Circle 340] 



















WAVE GENERATOR 
USES MATH INPUT 


waveform generator promises 
greater flexibility and ease of use 
by allowing engineers to create complex 
waveforms by simply entering mathe- 
matical equations that describe them. 
The Data 2020 Polynomial Waveform 
Synthesizer from Analogic’s Data Preci- 
sion Division synthesizes waveforms 
digitally using a 16-bit 68000-based CPU 
with 24-bit floating-point capability. A 
separate 8-bit 8031 microprocessor han- 
dles display and keyboard functions. 

With existing arbitrary waveform 
generators, users must enter data point 
by point or in straight line segments. 
This approach not only requires a great 
deal of labor but also confronts memory 
limitations. The only alternative has 
been to build discrete circuits for gener- 
ating specific waveforms. But the Data 
2020 generates waveforms by direct 
front-panel or IEEE-488-bus entry of the 
polynomial equation describing the 
waveform. Besides saving labor, the in- 
strument is said to enhance horizontal 
and vertical linearity. 

Standard memory is 64-K by 16 bits, 
and Analogic offers 128-K words as an 
option. The efficient use of memory is 
enhanced by dynamic looping, a soft- 
ware feature that repeats waveform 
portions with nonrepetitive sections 
without duplicating the data in memory. 













































































































SIMPLE MATH. Waveforms can be created 
_ simply by entering polynomial equations. 
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INSTRUMENTS 


A compression feature eliminates super- 
fluous sequential data points, so extend- 
ed de output levels occupy just one 
memory location. Entry capabilities are 
combined with a math package that in- 
cludes a wide-range phase-locked-loop 
frequency synthesizer, intelligent real- 
time output memory control, and an in- 
ternal waveform library. 

Output frequency is 25 MHz or an 
optional 100 MHz. Users can select a 
point duration from 40 ns to 500 s. Like 
other sophisticated waveform genera- 
tors, the instrument produces ramp, 
square, triangle, pulse, and sine waves. 
It also incorporates a white-noise gener- 
ator with output that can be summed 
with various deterministic waveforms to 
produce calibrated signal-to-noise ratios 
from 0 to -60 dB. 

Output is £5 V into a 50-0 load with 
a total dynamic range of 136 dB, a 10-ns 
rise time, and a 40-ns settling time. S/N 
ratio is in excess of 72 dB and frequency 
response is greater than 30 MHz. The 
system can be used as a 16-bit digital 
generator because it also puts out digi- 
tal data. It comes as either a standard 
19-in. benchtop model or in a rack- 
mountable configuration, called the 
Data 2000, for computer-controlled re- 
mote operations. An IEEE-488-bus inter- 
face is standard on the Data 2000 and 
optional on the 2020. The Data 2020 sells 
for $7,990 with delivery taking from 60 
to 90 days. —Craig D. Rose 










































Analogic Corp., Data Precision Division, 16 
Electronics Ave., Danvers, Mass. 01923. 
Phone (617) 2436-1600 [Circle 342] 


SCOPES REPLACE 
STAND-ALONES 


Two digitizing oscilloscopes provide an 
array of functions to measure and char- 
acterize complex modulated analog sig- 
nals. The pair can be designed into auto- 
mated-test-equipment systems, taking 
the place of a number of stand-alone 
instruments. 

In addition to features typically found 
in digital scopes, the 5180T/U and 
5188T/U perform functions usually done 
by counters, time-interval meters, power 
meters, distortion analyzers, and wave- 
form analyzers. 

The 5183T combines a new waveform 
analyzer and display with a new 4-mega- 
sample/s waveform recorder having 12- 
bit resolution and 512-K-word memory. 
The 5180T includes the new analyzer and 
display but uses one of HP’s existing 
recorders, a 20-megasample/s model havy- 
ing 10-bit resolution and 16-K-word mem- 
ory. The U versions include another re- 
corder, for a total of four input channels. 
The scopes can measure frequency, 
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root-mean-square volts, peak-to-peak 
volts, pulse parameters, and frequency 
spectra. The 5183T sells for $19,990, the 
5180T for $29,100. Delivery takes 12 
weeks. 

Hewlett-Packard Co., Inquiries Manager, 
1820 Embarcadero Rd., Palo Alto, Calif. 
94303 [Circle 380] 


SYSTEM BUILDS BRIDGE 
TO ENTIRE VAX FAMILY 


With Version 2.0 of Digital Equipment 
Corp.’s VAX-11 RSX software, system 
integrators can develop and run pro- 
grams for the PDP-11 computer family 
on the MicroVax II computers. The 
RSX-11 operating system is used on a 
large number of installed PDP-11 com- 
puter systems. 

Version 2.0 builds a bridge for the 
entire family of DEC computers, from 
VAX cluster systems to PDP-11 micro- 
computers and the Professional 300 se- 
ries of desktop computers. VAX-11 RSX 
runs under the VMS operating system, 
enabling any VAX computer to be used 
to develop programs for PDP-1ls and 
Professional 300 series models. 

Programs developed using VAX-11 
RSX will run under the following PDP- 
11 operating systems: Micro/RSX, RSX- 
11M-Plus, RSX-11M, RSX-11S, and 
P/OS. License fees for Version 2.0 start 
at $800 on the VAXstation IT and $4,000 
on large VAX configurations. DEC will 
deliver in 30 days. 

Digital Equipment Corp., 129 Parker St., 
Maynard, Mass. 01754. 
Phone (617) 493-5489 


NETWORK SOFTWARE 
LINKS PC, VAX, WANG 


The Strategic Network Environment 
(SNE) family of networking software 
products connects various makes of 
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these products, SNE/FTF (File Transfer 
Facility), links IBM Corp.’s Personal 
Computers and IBM/MVS with a DEC 
VAX or a Wang/VS. It enables users to 
send and receive files from one system 
to another without any knowledge of 
network topology or node properties. 

SNE/FTF supports all record formats 
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computers in large offices. The first of 


for transferring sequential, partitioned- 
data-set, virtual-storage-access-method, 
and generation-data-group files between 
MVS hosts and other computers. Net- 
work security is incorporated through 
user profiling. Prices are set on a per- 
computer basis. The initial license fee is 
about $17,500 per host, $5,000 per mini- 
computer, and $400 per personal com- 
puter. SNE/FTF is available now. 
Software Research Corp., 1 Natick Execu- 
tive Park, Natick, Mass. 01760. 

Phone (617) 655-1133 [Circle 355] 


CAE PACKAGE ADDED 
TO MicroVMS SYSTEM 


The CT4000 computer-aided-engineering 
package is the first to run under Digital 
Equipment Corp.’s MicroVMS operating 
system, the developer says. It also turns 
the IBM Corp. Personal Computer into 
an intelligent terminal, passing graphi- 
cal and hierarchical descriptions be- 
tween the PC and a VAXstation I or II. 
By using PCs for routine engineering 
jobs such as schematic design and com- 
ponent creation, then switching to the 
VAXxstation for more computation-inten- 
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sive functions such as design compila- 
tion and simulation, the engineer can op- 
timize the pe-board design process. 

The CT4000 package includes a graph- 
ics editor, a Scald hardware compiler 
and netlist postprocessor, pc-board-lay- 
out tools, and other modules. The CAE 
package supports the VAXstation’s 
monochrome display. 

The single-user price is $11,900. The 
CT4000 is available now. 

Case Technology Inc., 633 Menlo Ave., 
Suite 250, Menlo Park, Calif. 94025. 
Phone (415) 322-4057 [Circle 357] 


CMOS OP AMPS FIT 
BIPOLAR SOCKETS 


A line of CMOS operational amplifiers 
features a wide operating-supply-volt- 
age range and a guaranteed offset of 5 
wV at 25°C, the company claims. 

The operating-supply-voltage range 
for each version is -8 to -16 V, with a 





























supply current of 2 mA maximum for 
the MAX420 and MAX421, and 0.5 mA 
maximum for the MAX422 and 
MAX423. The input specifications elimi- 
nate offset-voltage trimming, periodic 
recalibration, and system errors caused 
by faulty or misadjusted trimming 
potentiometers. 

Systems can be upgraded by replac- 
ing existing bipolar op amps operating 
off standard analog supplies of +15 V 
with one of the MAX400 family models. 
The CMOS op amps make use of chop- 
per-stabilized techniques. 

The chopper-stabilized op amps use a 
nulling scheme that corrects the de off- 
set-voltage error and offset drift over 
time and changes in temperature. An 
internal nulling amplifier corrects its 
own voltage-offset error as well as the 
voltage-offset-error time of the main 
amplifier. 

The MAX420 family is available in 
three temperature ranges—0°C to 70°C, 
-40°C to +85°C, and -55°C to +125°C. 
Prices range from $5 to $15. Delivery is 
from stock. 

Maxim Integrated Products, 510 N. Pas- 
toria Ave., Sunnyvale, Calif. 94086. 
Phone (408) 737-7600 [Circle 365] 


UNITS ENCLOSE 
PC COMPATIBLES 


Three basic enclosures house a wide 
range of components to create a number 
of IBM Corp. Personal Computer-com- 
patible systems. The low-profile enclo- 
sure, just 3% in. high, can be used as a 
diskless computing module or as a data- 
storage module housing up to two half- 
height 5%4-in. disk drives. The standard- 
profile, 6-in.-high enclosure handles an 
8088-based system board and up to two 
floppy-disk drives. It has eight expan- 
sion slots. 

The transportable enclosure comes 
with keyboard, 9-in. screen, and power 
supply. Up to two disk drives can be 
built in, with optional printer and mo- 
dem. A typical system weighs 33 lb. 

A PC-compatible sells for about 
$1,895, a PC/XT-compatible for $2,695, 
and a PC AT-compatible for $3,495. All 
three are available now. 

Oemtek Inc., 3707 Williams Rd., San Jose, 
Calif. 95117. 
Phone (408) 247-1100 
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PC-AT COMPATIBLES 
OUTRUN REAL THING 


The AP (for Advanced Processor) line of 
business personal computers is compati- 
ble with IBM’s PC AT yet runs 35% fast- 
er, Honeywell says. It is available in 
five models, all expandable to 4 mega- 
bytes of memory and up to 80 mega- 
bytes of mass storage. 

The XP (for Extended Processor) se- 
ries is 60% faster than the IBM PC/XT, 
with which its three models are compati- 





ble. Main memory for this series can b 
expanded to 640-K bytes and mass stor- 
age to 50 megabytes. Both the AP and 
the XP can communicate with Honey- 
well’s minicomputers and mainframes 
over the microSystem VIP terminal-em- 
ulation package. 

Prices for the AP series start at 
$3,785, and for the XP series, at $2,495. 
Licensing fees for microSystem VIP 
software start at $400. All products are 
being shipped this month. 

Honeywell Telemarketing Center, Honey- 
well Plaza, MS MN-12-4164, Minneapolis, 
Minn. 55408 [Circle 369] 


MICROVAX Ii CAN NOW 
STORE 1 GIGABYTE 


The latest model of the MicroVax II 
work-station line gives users as much as 
1 gigabyte of mass storage in a single 
system cabinet. Up to 38 serial lines can 
be connected to the system, which incor- 
porates a hard-disk controller that 
boosts throughput by 20% to 45% over 
earlier versions. 

Applications for the MicroVax II’s 
high-capacity data storage include com- 
puter-aided design as well as large sci- 
entific and commercial time-sharing 
enterprises. 

Prices for the basic system start at 
$42,505. The customer must add one of 
two disk options priced at $17,140 or 
$18,640. Delivery takes 30 days. 

Digital Equipment Corp., 129 Parker St., 
Maynard, Mass. 01754. 
Phone (617) 493-5489 
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tracted to operate for the 
U.S. Navy. 


increasing difficulty of sell- 
ing abroad without a pres- 
ence in the target country. 
Of the U.S. companies re- 
sponding, 38% plan expan- 
sions in Japan over the next 
year and 36% will expand in 
Europe. Some 68% of the 
Japanese companies respond- 
ing said they plan to increase 
operations in the U.S. and 
45% will expand in Europe. 
Half the European companies 
will increase U.S. operations 
and 32% will expand in 
Japan. 

















Tl TO SHUT PLANTS, 
LAY OFF 2,200 


Texas Instruments Inc. is 
closing an assembly-and-test 
facility in El Salvador and a 
wafer-processing site im 
Houston after posting $82.8 
million in net losses for the 
quarter that ended Sept. 30. 
The company is also consoli- 
dating operations in its Data 
Systems Group, reducing the 
number of computer-equip- 
ment plants from four to 
two. Personal computer as- 
sembly will be moved from 
College Station, Texas, to 
TI’s Austin site. Terminals 
and peripherals manufactur- 
ing is being transferred from 
Cypress, near Houston, to 
Temple, Texas; the Cypress 
plant is up for sale; TI wants 
to cut costs in its troubled 
computer operation by about 
$70 million a year. The Dallas 
company is also laying off 
2,200 workers worldwide, 
bringing the total furloughed 
this year to 7,000. Pay raises 
slated for early 1986 have 
been deferred. 























































































SIEMENS KNOW-HOW 
HEADS FOR CHINA 


In an effort to increase its 
presence in the People’s Re- 
public of China, Siemens AG, 
Munich, has signed an agree- 
ment to supply know-how as 
well as hardware for goods 
ranging from automation 
gear to medical electronic 
systems, components, and 
communications equipment. 




























































FORD BUYS INTO 
Al SOFTWARE FIRMS 


Ford Motor Co. is investing 
$14 million in each of two 
companies in the artificial-in- 
telligence software business. 
This will give the auto maker 
a 10% ownership interest in 
both Inference Corp., Los 
Angeles, and the Carnegie 
Group Inc., Pittsburgh. Infer- 
ence will adapt its expert-sys- 
tem software for Ford’s fi- 
nancial services and vehicle 
assembly. The Carnegie 
Group, a developer of natu- 
ral-language and software- 
writing tools, is already 
working on AI diagnostic 
systems to improve customer 
service for Ford. 


TEST SET ON HOME 
DATA SERVICE 


Pacific Bell, San Francisco, 
has lined up nine compa- 
nies—including providers of 
videotext services, a commu- 
nity bulletin board, home 
banking, messaging, and re- 
mote data-base access—for 
its Victoria home data ser- 
vice. Victoria, a technology 
that carries two voice and 
five data channels over a sin- 
gle two-wire phone line [E/ec- 
tronicsWeek, April 1, 1985, 
p. 23], will be field-tested 
with 200 home subscribers in 
Danville, Calif., beginning in 
February. 



































INDUSTRY SALES 
SHOW INCREASE 


Sales by U.S. electronics 
companies in June were the 
highest in any month since 
last December, according to 
the American Electronics As- 
sociation. The total was an 
estimated $21.5 billion, up 
3.4% over June 1984 and just 
short of December 1984 sales 
of $22.2 billion. For the first 
half of this year, more than 
$118 billion of goods and ser- 
vices were sold, up 4.5% over 
the same period last year. 















HUGHES SATELLITE 
STARTS WORKING 


An ailing Hughes Communi- 
cations Co. satellite, Leasat 
8, has come to life and is on 
its way to a permanent post- 
tion 22,300 miles in space. 
The craft had been drifting 
in low orbit since its rockets 
failed to start after it was 
launched from the _ space 
shuttle in April. On Oct. 27, 
engineers from Hughes gave 
commands that activated a 
small rocket on the satellite, 
which was due to reach its 
final position over the past 
weekend, when its antenna 
will be deployed and tests be- 
gun. Astronauts aboard the 
space shuttle Discovery 
saved Leasat 3 in late Sep- 
tember by hot-wiring the con- 
trol panel to receive ground 
commands. The satellite is 
one of four Hughes has con- 

















RCA TO LAUNCH 
POWERFUL TV BIRD 


Final testing is under way 
for Sateom K-2, which will be 
the nation’s most powerful 
domestic communications sat- 
ellite. Lift-off aboard the 
space shuttle Atlantis is 
scheduled for Nov. 27. With 
16 45-W transponders, Sat- 
com K-2 will be the first of 
three K*-band satellites to 
be operated by RCA Ameri- 
can Communications Inc. to 
distribute TV programs and 
link offices. 












































EQUIPMENT MAKERS 
EXPAND OVERSEAS 


Manufacturers of semicon- 
ductor equipment and materi- 
als are planning significant 
overseas expansion, accord- 
ing to a survey made by the 
Semiconductor Equipment 
and Materials Institute. The 
results reflect the growing 
dependence of manufacturers 
on overseas business and the 





















GCA WILL SELL 

INSTRUMENT GROUP 
GCA Corp., the Bedford, 
Mass., builder of wafer step- 


pers and other chip-manufac- 
turing equipment, plans to 
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sell its Chicago instrument 
and equipment group and ex- 
pand its rapidly growing fac- 
tory-automation business, as 
well as its semiconductor cap- 
ital-equipment and precision- 
optics segments. The compa- 
ny lost $38.9 million in the 
last quarter. 






































VERBATIM MOVES | 
OPERATIONS 


To save on labor costs, Ver- 
batim Corp. will transfer its 
floppy disk manufacturing 
from Silicon Valley to North 
Carolina, Ireland, and Mext- 
co. The company will dismiss 
some 400 Silicon Valley work- 
ers with three months’ salary 
and benefits. Marketing and 
technology development will 
stay at Verbatim’s Sunny- 
vale, Calif., headquarters. 

































GI MOVES N. Y. UNITS 
TO ARIZONA SITE 


General Instrument Corp. is 
packing up its Microelectron- 
ics Division headquarters and 
engineering departments and 
moving them from Hicksville, 
N. Y., to the division’s manu- 
facturing facility in Chandler, 
Ariz., say sources close to 
the company. A GI represen- 
tative declines comment. The 
Microelectronics Division also 
has plants in Glenrothes, 
Scotland, and Taiwan. 






















AT&T INFO SYSTEMS 
HEADS OFF STRIKE 


AT&T Information Systems 
averted a strike that would 
have kept 50,000 employees 
away from their jobs. The 
Communications Workers of 
America was _ protesting 
AT&T’s new practice of sub- 
contracting what it considers 
traditional union work—in- 
cluding clerical, janitorial, 
and delivery. AT&T, while 
not agreeing to employ union 
workers for these jobs, has 
agreed to keep the CWA in- 
formed about future subcon- 
tracting plans. Other dis- 
putes centered on an AT&T 
plan to eliminate 24,000 jobs 
in the next six months. 
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MTOS plays a significan 
reasons MTOS features handle the widest spectrum of 
applications in the field.ranging from the gigantic to the very 
small. Built-in flexibility and richness are MTOS strong points. 
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thi sale Elate! time management, interrupt-driven 
ut/output) simplify the development process and allow the 


‘product to run faster. Moreover, MTOS is often the ONLY 


ALTERNATIVE. It is the ONLY genuine multi-processor 
system for commonly used microprocessor families. 
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CUSTOM 
POWER 
ASSEMBLIES 


You design them 
with Kepco’s free 
Power Supply 
Template Design Kit 
in an hour. Kepco 
builds them for you 
in weeks. 


OEM SWITCHING 


MODULES 


Single and multi-output... 

a-c to d-c and d-c to d-c...PC card, 
L-chassis, and fully shielded. 
WORLD POWER™ models have 
all aoprovals needed for 
world-wide use. 


Model 
MRM 260KV 
























































































































































































































































































































































































































































FAX (718) 767-1102 


KEPCO. 


—— 
THE POWER SUPPLIER™ 


'See us at Wescon '85 Booth 917-919" 
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MANAGEMENT 
SYSTEMS” 


Kepco IEEE-488 compatible digital 
programmers designed to work 
together with linear programmable 
Power Managers™: unipolar and 
bipolar...conventional and hi-speed. .. 
low, medium, and hi-voltage. 


System shown comprises Model TLD 
488-16 Digital Programmer and 
Series ATE unipolar power supplies in 

Y4-, Y2-, ¥4- and full-rack sizes. 


OEM LINEAR & For FREE 144-Page KEPCO 
FERRORESONANT Applications Handbook & Catalog 


: #146-1457, write to Dept. JCF-14, 
MODULES Kepco, Inc., 131-38 Sanford Ave.., 
Flushing, New York 11352 USA 


(718) 461-7000 © TWX #710-582-2631 
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